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II terminals will be smart, 


128 Functions—software controlled 
7x12 matrix, upper/lower case letters 
50 to 38,400 baud—selectable 


82 x 16 or 92 x 22 format—plus graphics 
Printer output port 
"CHERRY" keyboard 


CT 82 Intelligent Terminal, assembled and tested.. .$795.00 ppd in Cont. U.S. 
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Model Z-2 

Up to 512K of RAM/ROM 


Model Z-2D 

One or two disks 
Up to 512K of RAM/ROM 
Up to 184K of disk 


system iwo 
Dual disk 

Up to 512K of RAM/ROM 
Up to 184K of disk 


Fill your computer needs 
with the industry’s 
most professional microcomputers 


#1 IN RELIABILITY 

When you choose Cromemco you 
get not only the Industry’s finest 
microcomputers but also the indus¬ 
try’s widest microcomputer selec¬ 
tion. 

What’s more, you get a computer 
from the manufacturer that compu¬ 
ter dealers rate #1 in product re¬ 
liability.* 

Your range of choice includes 
our advanced System Three with 
up to four 8" disk drives. Or choose 
from the System Two and Z-2D with 
5" drives. Then for ROM-based work 
there’s the Z2. Each of these com¬ 
puters further offers up to Vi mega¬ 
byte of RAM (or ROM). 

We say these are the industry’s 
most professional microcomputers 
because they have outstanding fea¬ 
tures like these: 

• Z-80A microprocessor — oper¬ 
ates at 250 nanosecond cycle 
time — nearly twice the speed of 
most others. 


* Rated in The 1977 Computer Store 
Survey by Image Resources, Westlake 
Village, CA. 


Up to 512 kilobytes of RAM and 
1 megabyte of disk storage 


mm 



System Three 

Two to four disks 
Up to 512K of RAM/ROM 
Up to 1 megabyte of disk 

• 30-amp power supply — more 
than adequate for your most 
demanding application. 

• 21 card slots to allow for un¬ 
paralleled system expansion us¬ 
ing industry-standard S-100 
cards. 

• S-100 bus — don’t overlook how 
important this is. It has the in¬ 
dustry’s widest support and Cro¬ 
memco has professionally imple¬ 
mented it in a fully-shielded 
design. 


• Cromemco card support of more 
than a dozen circuit cards for 
process control, business sys¬ 
tems, and data acquisition in¬ 
cluding cards for A-D and D-A 
conversion, for interfacing daisy- 
wheel or dot-matrix printers, even 
a card for programming PROMs. 

• The industry’s most professional 
software support, including 
COBOL, FORTRAN IV, RATFOR, 
16K Disk-Extended BASIC, Z-80 
Macro Assembler, Cromemco 
Multi-User BASIC, Data Base 
Management System, Word Proc¬ 
essing System — and more com¬ 
ing. 

• Rugged, professional all-metal 
construction for rack (or bench 
or floor cabinet) mounting. Cabi¬ 
nets available. 

FOR TODAY AND TOMORROW 

Cromemco computers will meet 
your needs now and in the future 
because of their unquestioned tech¬ 
nical leadership, professionalism 
and enormous expandability. 

See them today at your dealer. 
There’s no substitute for getting 
the best. 



Cromemco 

incorporated 
Specialists in computers and peripherals 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 
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An advanced desktop data system 
for $1,995? Quttcherkiddin; TANO. 


We’re not kiddin’. 

Outpost 11 is exactly that. You get: 

• A ruggedly designed unit, 
intended for heavy use 

• Full ASCII keyboard 

• 24 x 80 character CRT 

• 32K bytes RAM 

• M6800 CPU 


• Mini-floppy disk drive and 
controller 

• BASIC software package 

• Over 20 applications packages 
available 

• User documentation 


Just like this, for only 




With Outpost 11 and the BASIC software 
package, you can: 

Do full floating point BCD math • Pro¬ 
gram SAVE and LOAD with file names • 

r- 


Program MERGE and CHAIN #ON ERROR 
statement • String variables and functions 
• Trig and math functions • GET, PUT and 
FIELD statements • Floppy file processor. 

1 “ Order Form 


You’ve been waiting a long time for a Data 
System with all these features at a price like 
this. Now it s yours. No kiddin’. 

*Quit your kidding 


Mail to: 


■ Quitcherkiddin’.TANO. I’m calling your hand. Send me-Outpost 11 s as de- 

| scribed in your ad. Here’s my deposit of $200 each, plus $35 freight and insurance. I’ll pay the 

■ balance on delivery. 

I Name_ 

I Company/Title- 

J Shipping Address_ 

■ Telephone-Signature- 

I Charge my: □ American Express; □ Visa; □ Master Charge: #_ 

L__ 



Corporation 

4521 W. Napoleon Avenue 
Metairie, La. 70001 


(504) 888-4884 
TWX 810-591-5229 


Sales Offices: Los Angeles, CA —213/426-7375 • Montreal, Canada—514/934-0000 • Boston, MA—617/969-4650 • Dallas, TX—214/ 
358-1307 • Houston, TX—713/461-0038 • Denver, Col.—303/841-2788 • San Francisco, CA—408/377-7001 • Chicago, IL—312/830-0060 
• Atlanta, GA—404/252-6609 • Washington, DC—301/589-2802 • 
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EDITOR’S NOTEBOOK 


1978 OPPONENTS & LETTERS 

The past twelve months meant a 
great deal to me since it was my first 
year as the editor of probably the top 
magazine in the industry. This was 
an awesome responsibility in the 
beginning and tends to remain so as 
time goes on. However, I have found 
a great deal of solace by reading 
past issues of Popular Electronics 
and other electronic magazines. 

I mention “PopTronics” because 
it was the first magazine to address 
itself to the microcomputer in¬ 
dustry. But, more important, due to 
how long its been around, a feeling 
for what can and should happen 
with a readership is easily tracked. 

An editor gets his impressions 
and readership contacts through let¬ 
ters. During the past year, I have 
received letters of praise and dis- 
gruntlement and, quite honestly, 
chose not to print a number of the 
complaint letters since they ap¬ 
peared to be written without any 
thought in mind. We did print a few, 
but primarily stuck with letters that 
offered other readers advice or 
needed an answer to a question. 
Ninety percent of the letters I 
receive are answered directly and 
are not published. After looking 
back on “PopTronics” and some 
other magazines, as mentioned, I 
found that I am apparently using the 
same tactics used by them for a 
number of years. 

Art and the boys at PE had the 
same type of sparring partners that I 
have at IA. You see, there is always 
somebody out there who can do the 
job better. That’s why you have it, 
and they don’t. 

My most tenacious opponent 
came from out of the East and pre¬ 
sented himself in a letter that really 
had no foundation and was an attack 
on my ability to read. You see, it was 
felt that I paid a particular publica¬ 
tion no attention, which, incident¬ 
ally, it not true. I do make an effort to 
read every trade magazine and some 
club news every month. His feelings 
were hurt because I chose not to fol¬ 
low his thought processes and pub¬ 
lished another. As we used to say in 
the airline industry, tough rocks. 

We do listen to many and try to 
read all. We make up our minds and 
present editorial material in the 
manner that we feel best suits the 
readership. Our concern is not with 
whether or not it is the same as 
some self-proclaimed guru’s view¬ 
point. But enough said on this sub¬ 
ject. This is a new year, and every¬ 
body starts at zero. 


THE GOOD GUYS 

Just about every month I get a 
phone call or letter asking me to rate 
the good guys and the bad guys. In 
past editorials, I have responded to 
this in several ways. In this issue we 
are publishing the results of our 

1978 microcomputer survey which 
should help you decide who is on 
top and so forth. 

But I am going to carry this just a 
step further. Bob Jones and myself 
receive a number of letters each 
month telling us how bad a company 
is and very rarely hear when some¬ 
thing is done right. Adam Osborne 
receives essentially the same type 
of mail. However, there are three 
companies that we consistently 
hear praises about and, therefore, 
deserve a special mention to start 
the year off. 

Bill Godbout Electronics has led 
the list in the amount of praise a 
company can receive. At least once 
a week, a letter or call comes in to 
tell me how good Bill treated them 
with a purchase or replacement. 
MECA, the tape drive people, rank 
about second on the praise list. Prob¬ 
ably this is due to their relatively 
low-volume operation. However, 
Don, Nancy and Derryl have estab¬ 
lished a reputation of customer 
responsibility, reliability, and being 
just nice people. 

The third company on the list, and 
this is not a ranking since we hear a 
lot about them particularly from the 
Southwest and Southeast parts of 
the U.S., is Southwest Technical 
Products. Dan and his group have 
really impressed a lot of people and 
most of them are a vocal lot. 

Therefore, to these three com¬ 
panies and all the others that are do¬ 
ing excellent work, an INTERFACE 
AGE salute. 

1979 PLANS 

For 79 we have some big plans for 
you as readers. From the NTS mini 
tutorial and Programming Technique, 
to providing answer columns in the 
form of R.H.D. — Real Handy Data. 

We have some other surprises 
and plans in store, and each month 
will promise to be even more in¬ 
teresting. Throughout 79, we will be 
changing formats little by little, and 
will, by next January, have a format 
that meets the many needs expressed 
by you, our readers. 

So, Happy New Year! We look for¬ 
ward to some grand issues and real¬ 
ly want to hear from each and every 
one of you this year. carl 
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LETTERS TO THE EDITOR 


CADO’S GEORGE RYAN 
IN REBUTTAL TO 
RODNAY ZAKS’ ARTICLE 

Dear Editor: 

I cannot restrain myself from re¬ 
sponding to the editorial in your Oc¬ 
tober issue. Mr. Rodnay Zaks is 
simply uninformed and has done a 
great disservice to your magazine 
and its readers in the piece that he 
has prepared for you. His state¬ 
ments, “At this time, no complete 
business software facility exists for 
microcomputers!” and, “However, 
the crucial task of simultaneous file 
management and sequential activa¬ 
tion of selected programs is, as yet, 
not implemented” are simply not 
true. CADO has been delivering 
complete microprocessor based 
systems for over two years. We will 
have shipped our 1,000th machine 
this month (October 1978) and are 
now booking orders at a rate of 
almost 2,000 per annum! 

I am enclosing a brochure on our 
System 20 that describes software 
and applications that Mr. Zaks 
claims do not exist. I am also enclos¬ 
ing a brochure on our new multi-ter¬ 
minal, multi-tasking System 40/1V, 
which is even more powerful than 
our stand-alone system. It is an in¬ 
terrupt driven multi-tasking com¬ 
puter that performs comfortably 
against the likes of IBM’s System 34! 

George M. Ryan 
Cado Systems Corporation 
Torrance, CA 

Mr. Ryan, as I explained in our 
phone conversation, the Business 
Editorial page is for viewpoints. 


Consequently a retraction of a view¬ 
point is impossible. 

However, rebuttal is possible and 
we encourage it strongly. We also 
suggest that companies such as 
yours take advantage of the page 
and present your views. As a result 
of Mr. Zaks’ article, many are plan¬ 
ning to do so. We therefore extend an 
invitation to yours or any company 
servicing the business community 
to take advantage of the Business 
Editorial page. carl 

SOME INTERESTING THOUGHTS 

Dear Editor: 

I look at the future of microcom¬ 
puters a couple of years from now 
and I really get worried. 

I can see it now — A massive up¬ 
heaval in microcomputers. Every¬ 
one’s buying one, the local computer 
stores are thriving, the manufactur¬ 
ers can’t keep up with the demand, 
and software is pouring out of every 
city in the land. 

And THEN, it happens! The dust 
settles one day and the computer 
stores are empty (except for a few 
kids playing games). The people 
don’t come back, and those small 
electronic marvels are either on the 
trash heap or given to the kids to play 
with. Everyone laughs when you say 
microcomputer, and you just don’t 
understand. .. 

And finally, it all comes to an end. 
On massive shelves we find row after 
row of unwanted microcomputers, 
right next to row after row of 40 chan¬ 
nel CB radios, the nation’s previous 
technology fad. 


What happened? Where did it all 
go? WHAT WENT WRONG? 

Almost everything, it seems. The 
consumer was sold a bill of goods. 
He was given a rose and was pricked 
by the thorns. Finally, the rose wilted 
and all he had left (or so he thought) 
were the thorns. He got fed up. 

Hopefully, this will not come true, 
but the danger is disturbingly pre¬ 
sent in today’s approach to micro¬ 
computers. Not in the equipment, not 
in the desire of those involved, but 
in the approach(es) being taken to 
put the computer into the hands of 
the small businessman. 

Software and Systems will be the 
downfall! To understand what I 
mean, just look at what’s beginning 
to happen. 

The small businessman is being 
converged upon from two different 
directions, both of them foreign and 
alien to him. On one hand, the hob¬ 
byist-enthusiast is saying, “Now 
that I know programming, I’ll make a 
profit doing the real stuff.” On the 
other hand the mini-(maxi-) com¬ 
puter specialist says, “I know com¬ 
puter systems. I can make my back¬ 
ground pay off, I’ll scale down to 
this little computer and make a 
million.” 

And there is the problem. One is 
too new, too technical, too involved 
with the bits, bytes and soldering 
iron, and all that enthusiasm cannot 
guarantee good systems. The other 
one is too complex, too “big city,” 
too ready with a big system answer 
to the little system need. Neither is 
close to the small businessman’s 
turf, his territory. Both will try to fit 



$95 Stand Alone Video Terminal \ 
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SCT-100 FEATURES: 

• 64 X 16 line format with 128 displayable characters 
• Serial ASCII or BAUDOT with multiple Baud rates 
• $187 Assembled or $157 Kit (Partial Kit $95) 

Full cursor control with scrolling and paging 
) On board power supply 

Call or write today. MC/VISA accepted 


HYITCY fORD 13628 Neutron P. O. Box 402110 
/#A"CAV.wv\r Da j las Xexas 75240 (214)386-3859 

Overseas orders and dealers inquiries welcome 
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"After working all day with the computer at 
work, it's a kick to get down to Basic at home. And 
one thing that makes it more fun is my Shugart 
minifloppy™' We use Shugart drives at work, so 
when I bought my own system I made sure it had a 
minifloppy drive. 

"Why? Shugart invented the minifloppy. The 
guys who designed our system at work tell me that 
Shugart is the leader in floppy design and has 
more drives in use than any other manufacturer. If 
Shugart drives are reliable enough for hard-working 
business computers, they've got to be a good 
value for my home system. 

"When I'm working on my programs late at 
night, I can't wait for cassette storage. My 
minifloppy gives me fast random access and data 


transfer. The little minidiskettes™ store plenty of 
data and file easily too. 

"I made the right decision when I bought a 
system with the minifloppy, when you lay out your 
own hard-earned cash, you want reliability and 
performance. Do what I did. Get a system with the 
minifloppy." 

If it isn’t Shugart, 
it isn’t minifloppy. 

wT Shugart 

435 Oakmead Parkway, Sunnyvale, California 94086 


See opposite page for list of manufacturers featuring Shugart’s minifloppy in their systems. 
6 INTERFACE AGE TM minifloppy is a registered trademark of Shugart Associates 
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their solution to the problem, with¬ 
out understanding the uniqueness 
of the small businessman’s needs 
and desires. 

If the microcomputer is going to 
make it as big as it should in small 
business, we are going to have to 
understand the problem that we are 
dealing with. The small business is 
unique, highly demanding and con¬ 
stantly changing. Successful small 
business systems will be the ones 
that are able to address three criti¬ 
cal factors: 

1. The Nature of the Small Busi¬ 
nessman. 

2. Basic Human Engineering. 

3. Reliability in System Design 
and Software. 

A failure to adequately meet the re¬ 
quirements of any one of these 
areas could easily be the cause of 
complete failure. Let’s look at each 
area briefly. 

The Nature of the Small Businessman 

The typical small businessman 
probably started by himself or with a 
partner, doing something that he 
really likes, such as dentistry, auto 
or motorcycle repair, selling parts, 
moving people, fixing plumbing, or 
whatever. He made good money and 
as the business grew, he added em¬ 
ployees, new facilities and larger in¬ 
ventories. But somehow now he’s 
no longer making the profit that he 
expected. Everything seems to be 
overly complicated and frustrating. 
No more fun, just lots of overhead, 
accounting, personnel problems, 
overstocks, understocks, and so on. 
What happened to doing the things 
he started the business to do? 

If a computer is going to be able 
to help this businessman, it is going 
to have to simplify his life, not com¬ 
plicate it further. It will have to do 
enough to help him, without enslav¬ 
ing him to a machine. A solution that 
overwhelms the problem, and every¬ 
thing around it, is no solution at all. 
A well-engineered system should be 
able to relax the person using it and 
make him feel comfortable with it. It 
must be understandable to the busi¬ 
nessman and not require a degree in 
computer science or electronics. 
Remember the axiom, “I’d rather 
have a problem I understood, than a 
solution I didn’t.” 

Basic Human Engineering 

A good system designer spends a 
lot of time trying to put himself “in 
the driver’s seat.” You have to 
understand the capabilities and limi¬ 
tations of the human who will oper- 
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ate the system (not as obvious as it 
appears). A computer system has to 
be helpful, convenient and maintain 
a natural relationship between what 
is done and what happens because 
of it. 

An example may help. Everyone 
knows left, right, and back. Simple 
concepts. Yet, it would be quite pos¬ 
sible to eliminate all lefts, and 
backs, and just use rights for all 
three: one right = right, two rights 
= back, three rights = left. Clever? 
One software routine instead of 
three. Well, it may be correct, but 
don’t ask a real person to have to 
deal with it. Keep it simple and rele¬ 
vant — left, right, back. 

Similarly, consider the car speed¬ 
ometer. The digital readout will 
never replace the dial and needle. A 
person can sense a straight up on 
the needle and know everything is 
fine. A number has to be interpreted, 
taking time and thought. 

So, when systems are designed, 
the human has to be considered. 
People like to have things lined up 
and down, left to right, uncluttered, 
and NORMAL. They like things sim¬ 
ple and easy, and they are willing to 
spend twice as much time on some¬ 
thing that is simpler in order to avoid 
something more difficult. Thus, a 
system that has the operator learn 
HEX, count commas, or hit D for up 
and U for down will never succeed. 

Reliability in System Design 
and Software 

The businessman will not tolerate 
errors, not in something that he 
buys. All it will take is one day of re¬ 
keying yesterday’s work, one bill for 
$1,000 too much, and he’s back in 
after his refund. Again, consider the 
car. One unsolvable rattle, one stall 
at the wrong time, and it’s a lemon, 
no qualifiers needed. There is no 
tolerance for lack of quality and that 
is going to be very true in computer 
systems also. 

System developers are going to 
have to use the best techniques 
available to assure top quality soft¬ 
ware. Structured Design, Program¬ 
ming, and Testing, plus a host of 
other reliability techniques, will 
have to be religiously adhered to. No 
shortcuts, no gambles. The end- 
user, the businessman, will demand 
perfection, and he’ll get it — or he’ll 
reject the product completely. 

In conclusion, we can easily see 
that the next major arena for the 
microcomputer will definitely be the 
small business. How this market¬ 
place is approached will determine 
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Altos Computer Systems 

2378-B Walsh Avenue 
Santa Clara. CA 95050 

Apple Computer 

10260 Bandley Dr. 
Cupertino. CA 95014 

Digital Microsystems Inc. 

(Formerly Digital Systems) 
4448 Piedmont Ave. 
Oakland, CA 94611 


Imsai Mfg. Corporation 

14860 Wicks Blvd. 

San Leandro, CA 94577 

Industrial Micro Systems 

633 West Katella, Suite L 
Orange, CA 92667 

North Star Computer 

2547 9th Street 
Berkeley, CA 94710 

Percom Data 

318 Barnes 
Garland, TX 75042 

Polymorphic Systems 

460 Ward Dr. 

Santa Barbara, CA 93111 

Problem Solver Systems 

20834 Lassen Street 
Chatsworth, CA 91311 

Processor Applications Limited 

2801 E. Valley View Avenue 
West Covina, CA 91792 


SD Sales 

3401 W. Kingsley 
Garland, TX 75040 

Smoke Signal Broadcasting 

6304 Yucca 
Hollywood, CA 90028 

Technico Inc. 

9130 Red Branch Road 
Columbia, MD 21045 

Texas Electronic Instruments 

5636 Etheridge 
Houston, TX 77087 

Thinker Toys 

1201 10th Street 
Berkeley, CA 94710 

Vista Computer Company 

2807 Oregon Court 
Torrance, CA 90503 
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S-100 BUS COMPATIBLE. The EMM 1104 single card plug-in memory has 
been field tested and proven in a variety of systems including the Poly 88, 
IMSAI, MITS, COMPAL-80, TLD and CREMENCO. 16K BYTES ON A CARD. 
Convenient plug-in card, fully burned-in, tested and guaranteed by one of 
the industry’s largest memory suppliers. NMOS STATIC RAM. The 4K 
static RAMs have been proven in applications ranging from single chip 
memories to IBM 370 add-on systems. They are fast, 
reliable, and no refresh cycle is required. Ig fTlHl 

See your dealer, or contact us for complete information. IfillllHi 

S-100 Bus Compatible Memory 
16K bytes on a card 


NMOS static RAM 



DATAFLOWS 
DATA FLOW' 
DATA FLOW1_ 

THE COMPLETE MICRO-BUSINESS 


GREATEST 


COMPUTER 


VALUES! 


FOR 
FEATURE. THE 
DATA FLOW 1000 
REPRESENTS ONE 
OF TODAY S 


• DUAL FULL SIZE FLOPPY DRIVES 

• POWERFUL Z80 MICROPROCESSOR 

• 32K STATIC MEMORY-250 NS 

• INTELLIGENT CRT-MICROPROCESSOR 

CONTROLLED 


• EXPANDABLE STORAGE —UP TO 4 

MEGABYTES 

• 4 MZ HIGH SPEED OPERATION 

• 3-SERIAL. 1-PARALLEL I/O PORTS 

• HEAVY DUTY S-100 MAINFRAME 


• FAMOUS CP/M OPERATING SYSTEM - READY TO RUN. 

• FULL LIBRARY OF UTILITY AND BUSINESS SOFTWARE AVAILABLE. 

• ATTRACTIVE ALL-OAK CABINETRY AND DISK FILE DRAWER 

• FULLY ASSEMBLED AND TESTED - 90 DAY WARRANTY 

CALL OR WRITE FOR FULL DETAILS / DEALER AND OEM INQUIRIES INVITED 


ENTERPRISES 


3200 BURNET AVE. 
SYRACUSE. N Y. 13206 
1-315-437-7314 



success or failure. If the small busi¬ 
nessman is met on his own ground 
with well-engineered, quality soft¬ 
ware and systems, he’ll respond 
well and profit by it. If, however, he 
is presented with a ragged hodge¬ 
podge of thrown-together programs, 
or complexities beyond his compre¬ 
hension, then the scenario I por¬ 
trayed at the beginning of this letter 
will probably become a reality. 

Larry D. Soderberg 
VIS Group 
San Luis Obispo, CA 

Well said. I think all your counter¬ 
parts will agree. 

ANOTHER VIEWPOINT 

Dear Editor: 

The business editorial by Rodnay 
Zaks was timely and bluntly perti¬ 
nent. It is especially important that 
Dr. Zaks’ point concerning the re¬ 
quirement for single-entry capability 
rather than the currently available 
separate programs for payroll, gen¬ 
eral ledger and the like be empha¬ 
sized over and over. Without the 
single-entry capability, the sellers of 
business system software are guilty 
of kidding themselves, and the pub¬ 
lic, when they advertise business 
system capability. 

On the other hand, I believe that a 
salient point is being missed by the 
industry when they fail to recognize 
that with a micro a business can have 
a word processing system which 
should be comparable to the very 
best available, plus fairly substantial 
computational capability, plus — in 
the near future I hope — a reason¬ 
ably adequate business system. 

In our case, we have elected to go 
with the INFO 2000 system primarily 
because of the excellent reputation 
of the principals in a previous em¬ 
ployment with one of the major 
minis. Although the software is dis¬ 
tressingly behind schedule (when 
was it ever not?) the stress upon 
demonstrated performance still 
seems to be the best way to assure 
inherent reliability. May time prove 
us right. 

Clinton H. Chamberlain, President 
C. A. Chaney, Inc. 
Box 49A, Route 2 
Hayes, VA 23072 

STILL ANOTHER VIEWPOINT 

Dear Editor: 

As a hobbyist who also has busi¬ 
ness use for his computer, I would 
take exception to the remarks of Mr. 
Edward L. Tottle. Microcomputers 
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It may be a hobby, or it may be an asset... 

It SHOULD be a Heathkit Computer System 


No matter what your computer system 
needs may be, Heathkit computers make 
sense! Heathkit “total design’’ computer 
systems give you a wide selection of 
peripherals, software programs to get 
you up and running fast; plus the reliabil¬ 
ity, service and responsibility that come 
from being a leader in the electronics 
industry for some 50 years! 


OCR 8-BIT COMPUTER 

Every Heathkit Computer Product is designed 
to offer substantial benefits over competitive 
products on the market. Our 8080A-based 
H8 for example, is more than just a simple 
8-bit machine. With its “intelligent” front 
panel and keyboard entry and digital dis¬ 
play, it actually lets you compute and pro¬ 
gram without the addition of any peripherals. 
It’s an ideal computer training system, and 
when you’re ready to advance, it’s ready too. 
It’s one of the most expandable computers 
around, and now with its NEW floppy disk 
system, it could be the only computer you’ll 
ever need. 

OUR 16-BIT COMPUTER 

If you need the power, speed and versatility 
of a 16-bit machine, there’s nothing better 
than our H11A. Based on the famous DEC LSI- 
11/2, the H11A provides complete DEC com¬ 
patibility and access to the thousands of 
practical software programs and applications 
that entails. Along with our own complete 
systems software and our line of DEC-com- 
patible peripherals including the DEC Writer 


li and our new floppy disk, you’ll have state-of- 
the-art computing power at its very best! 

OUR PERIPHERALS 

The Heathkit Computer peripherals offer the 
same competitive advantages of our two 
computers. Our H9 CRT terminal, H10 paper 
tape reader/punch, ECP-3801 cassette stor¬ 
age recorder/player, and our new WH14 line 
printer, plus the new floppy disk storage sys¬ 
tems all give you the quality, performance 
and value that Heath company is famous 
for. And we sell the memory, I/O interfaces 
and accessories you need to custom design 
a system to your particular specifications! 

ALL THIS, 

PLUS HEATH DOCUMENTATION, 
SERVICE AND SUPPORT 

One of the most important parts of ANY com¬ 
puter system is documentation. And Heath 
documentation is quite simply, the best 
around. If you buy our computer products in 
kit form, you get a comprehensive step-by- 
step assembly manual that takes you every 
step of the way from unpacking to final plug¬ 
in. The knowledge you gain in building your 
Heathkit computer is invaluable-for service 
if it’s ever needed, for quick troubleshooting 
and correction, and just for understanding 
the workings of the machine. In both our kit 
and fully assembled products, our compre¬ 
hensive operating and instruction manuals 
are fully detailed, thorough and accurate. 
This documentation, plus Heathkit technical 
consultants and service nationwide, make 
your Heathkit computer system one you can 
depend on-to work right the first time, and 
to last for years! 


GET YOUR FREE CATALOG 

Read all about these Heathkit computer 
products and peripherals in the new FREE 
Heathkit catalog. Write Heath Company, 
Dept. 343-490 for your FREE copy. Or 
visit your Heathkit Electronic Center (Units 
of Schlumberger Products Corporation). 

HEATHKIT 

COMPUTERS 

Systems Engineered 
for Personal Computing 
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are not “hobbyist junk” nor are big- 
name minicomputers the epitome of 
reliable operation — there is a bill¬ 
board in St. Louis, put up anony¬ 
mously, which reads “Our IBM com¬ 
puter system is a lemon.” 

The watchword for buying a com¬ 
puter of any sort is “Investigate be¬ 
fore you invest.” There are com¬ 
panies — take Heath, for example 
— that are famous for good docu¬ 
mentation. A friend of mind found 
that his Poly 88 wouldn’t accept a 
new Dynabyte board and Dynabyte 
promptly modified his hardware so 
he could run their memory. “Good- 
guy” companies are to be found if 
you look for them. 

As to maintenance, someone who 
must have the computer running at 
all times would buy only equipment 
from a local computer store that will 
provide a solid contract providing 
for a loaner while the busted hard¬ 
ware is being fixed. Failing that, how 
about Dr. Schenker’s suggestion 
(INTERFACE AGE, August 1978) to 
have two systems to back each 
other up. With today’s falling prices, 
it is not unreasonable. For example, 
it is possible to put together a 48K 
system with a Selectric printer, Z-80 
CPU and four 5” floppies for slightly 
over $4,000. Hence, he who can’t 
find a micro to do what he wants re¬ 
liably hasn’t tried very hard and a 
person who has his business shut 
down because of computer trouble 
should blame his poor buying judge¬ 
ment rather than the machinery. 

Gary Martin 
Kansas City, MO 

You brought out some valid points 
and I hope everyone is listening. 

AND ANOTHER ONE 

Dear Editor: 

I have never written a letter to any 
editor before, but after reading Mr. 
Tottle’s letter published in your Oc¬ 
tober, 1978 issue, I really feel the 
urge to sound off. I have read plenty 
of sour-grapes letters from dissatis¬ 
fied micro owners who claim that 
micros are not suited for business 
applications, but I sit back and smile 
smugly. I own a PolyMorphic System 
8813 and have been using it daily in 
my business now for over a year. I 
have never experienced any of the 
problems associated with other 
microcomputers. 

My wife and I run a bookkeeping 
service bureau plus what may be the 
first microcomputer service bureau. 
We bought one of the first PolyMor¬ 
phic System 8813 units released last 
year and immediately we started us¬ 


ing the computer for our clients, run¬ 
ning General Ledger. We now have 
Accounts Receivable, Accounts Pay¬ 
able, Payroll, Financial Analysis, Mail¬ 
ing List Maintenance, plus numerous 
others. PolyMorphic has released a 
word processor, inventory program, 
plus many others. Poly gives you 
elaborate documentation — both in 
the applications area as well as their 
system documentation manuals. I 
have never had a single problem 
with any of their software. We have 
had one hour of down time in a year. 
It was a blown printer fuse. 

Servicing? Poly gives you a 
system “Confidence Testing” disk. 
You turn it on and it takes your 
system apart from nuts to bolts and 
prints out the results on your printer 
or screen. It is an exhaustive test. 
You can also get their Field Service 
Manual and a kit which includes 
such things as special ROMs which 
you plug in to test various items 
which the Confidence Disk detected. 

Poly has continuously lived up to 
their obligation to update their 
system with modifications to hard¬ 
ware and software where necessary. 

Yes, sir, this is not a hobbyist toy, 
it is a computer! You get what you 
pay for, Mr. Tottle. 

Henry T. Keegan 
Edgewater, MD 

HAPPY WITH XEK 

Dear Editor: 

This is to express appreciation for 
this fine article (“A Text Editor for 
XEK and PTCO Assemblies, October 
1978). I have used XEK with gratify¬ 
ing results for over one year. Recent¬ 
ly I have found an unusual but need¬ 
ed section of application. This is to 
produce code for the HP97 program¬ 
mable calculator. Working out lengthy 
programs on the calculator is a slow 
business. Being able to assemble 
source code and edit it rapidly is a 
great time saver. By making very 
small adaptations of the HP code, I 
can produce the source material 
rapidly. The minor modifications re¬ 
quired are the use of a NOP after 
each label assignment and the need 
to use a plus sign for vacant spaces 
in the key codes. 

I am reasonably certain that any¬ 
one doing much work with the HP97 
would appreciate knowing of this 
application of XEK. Hopefully some¬ 
one will come up with the actual 
assembler or even a compiler. 

Robert Luckey, M.D. 

Richland, WA 99352 

Bob, you just might have caused 
someone to do it. 


The 

DOUDLER 

IS AVAILABLE FROM THESE DEALERS . . . 


CALIFORNIA 


Dyte Shop . Berkeley 415 845-6366 

Dyte Shop .Son Diego 714 565-8008 

Dyte Shop ...... Son Rafael 415 457-9311 

Dyte Shop .Tustin 714 731-1686 


Coast Computer Center 

Costa Meso 714 646-0537 

Computer Components 

Von Nuys2i3 786-7411 
Computer Land El Cerrito 415 233-5010 
The Computer Store 

Santo Monica 213 451 -0713 

COLORADO 

Dyte Shop . Boulder 303 444-6550 

Dyte Shop .Denver 303 399-8995 

Dyte Shop .... Englewood 303 761 -6232 

FLORIDA 

Dyte Shop Ft. Louderdole 305 561 -2983 
Dyte Shop . Miami 305 264-2983 

GEORGIA 

Dyte Shop . Atlanta 404 255-8984 

ILLINOIS 

Computer Land .Niles 312 967-1714 

KENTUCKY 

Data Domain ... Lexington 606 269-6902 

NEBRASKA 

The. Computer Store 

Omaha 402 592-3590 

NEW HAMPSHIRE 

Computer Mart .. Nashua 603 883-2386 

NEW YORK 

Computer Mart 

New York City 212 686-7923 
Computer Microsystems 

Manhasset 516 627-2640 
Mini Micro Mart Syracuse 315 422-4467 

NORTH CAROLINA 

Dyte Shop . Raleigh 919 833-0210 


SOUTH CAROLINA 

Computer People 

Greenville 803 244-8069 

TENNESSE 

Computer Denn 

_r-w . - Oak Ridge 615 482-1091 

TEXAS 

Computer Corner Amarillo 806 355-5618 
Neighborhood Computer Store 

Lubbock 806 797-1468 


... OR CONTACT YOUR FAVORITE 
COMPUTER STORE. 


m<m©DAA^m 


524 Union Street 
Son Francisco, CA 94133 
415 398-0289 
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NEW CLUBS FORMED 
SERVICES EXPANDED 

NEW CLUB FORMED DOWN UNDER 

A newly formed Australian computer club, MICOM 
(Microcomputer Club of Melbourne) meets the 
third Saturday of each month at Railway Modelers’ 
Hall, Will Street, Glen Iris. For more information 
write MICOM, P.O. Box 60, Cantebury, Victoria, 
3126, phone (03) 277-1613. 

POLY-88 USERS GROUP 
EXPANDS LIBRARY SERVICE 

The Poly-88 Users Group announces expansion 
of services to PolyMorphic 8813/8810 disk system 
owners. Most of the current library of programs for 
the Poly-88 will be available on a similar basis as 
for the cassette versions. 

Members may contribute a new program in ex¬ 
change for their choice from the library or save the 
credit for a future choice. Members may also re¬ 
quest programs for $2.50 each for handling and 
shipping on a disk that they furnish. Optionally, 
the Users Group will provide a blank disk for $3. 

Membership fee is $5 (U.S., Canada and Mexico), 
$15 foreign for 12 issues of the Newsletter pub¬ 
lished every 2-4 months. Send membership dues, 
or $1 for the latest issue to: 

Poly-88 Users Group 
1477 Barrington #17 
Los Angeles, CA 90025 


TRS-80 CLUB FOR NORTHERN CALIFORNIANS 

The “Redwood Empire TRS-80 Users’ Group’’ is 
being organized in Sonoma, Marin, Lake, and Men¬ 
docino Counties. Anyone is welcome, whether 
they own a TRS-80 or not, small system or large. 

Anyone interested can contact: 

John Revelle 
7136 BelitarAvenue 
Rohnert Park, CA 94928 
(707) 528-1464 


XITAN TDL INFORMATION EXCHANGE 

A forum for the exchange of information among 
Xitan TDL users is being created by John Cam¬ 
eron. Cameron asks that interested users send in 
descriptions of any software or software desired. 
Also requested are system descriptions and appli¬ 
cations and information about materials for sale. 

Persons who want to receive copies of the infor¬ 
mation should send $3 along with their informa¬ 
tion to: 

John R. Cameron 
P.O. Box 1517 
Palo Alto, CA 94301 
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Today’s solid state components are sub¬ 
ject to damage and destruction from in¬ 
duced linhtnina. transients and nowerline 


, sensitive 
■ iponents 


equipment-integrated ci 
chips, C-MOS, p.c. board 
and computer memories are all 
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to surge damage, if not properly pro- fi 
tected. Ensure a long service life for your 
expensive computer equipment. Tll qIso - 
manufactures a line of protectors in more 
than 80 convenient packages for signal 
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Write today for 
your free copy of 
Til’s Surge 
Protection 
Handbook. 
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For Your SWTP 6800 Computer... 



The LFD-400 is ready to plug in and run 
the moment you receive it. 

Nothing else to buy! Not even extra memory! 

YOU GET: 

O The popular ShugartSA 400 minifloppy™ drive. Drive alignment 
is double checked by PerCom before shipment. 

0 The drive power supply—fully assembled and tested. 

o LFD-400 Controller/Interface—plugs into the SS-50 bus • 

accommodates three 2708 EPROMs • fully assembled and tested. 

O MINIDOS™ —the remarkable LFD-400 disk operating system on 
a 2708 EPROM • plugs into the LFD-400 Controller card • no 
extra memory required • no “booting” needed. 

G Attractive metal enclosure. 

Q Interconnecting cable—fully assembled and tested. 

O Two diskettes—one blank, the other containing numerous 

software routines including patches for SWTP 8K BASIC and the 
TSC Editor/Assembler. 

O 70-page instruction manual—includes operating instructions, 
schematics, service procedures, and the complete listing of 
MINIDOS™. 

© Technical Memo updates—helpful hints which supplement the 
manual instructions. 

® 90-day limited warranty. 

Minifloppy is a trademark of Shugart Associates. 

MINIDOS is a trademark of PERCOM Data Company, Inc. 


The LFD-400 is readily expanded to either two or three drives. 
Write for details. Send for our free brochure for more informa¬ 
tion about the LFD-400 Floppy Disk System and LFD-400 
software. 

To save you money, the LFD-400 Floppy Disk System is available 
only from PerCom. Because of the special pricing, group and 
dealer discounts are not available. 


MC and VISA welcome. COD orders require 30% deposit plus 5% handling charge. Allow three 
extra weeks if payment is by personal check. The LFD-400 Floppy Disk System is available 
immediately. Allow three weeks for testing and transportation. Texas residents add 5% 
sales tax. 


PERCOM 

PERCOM DATA COMPANY, INC. 

Dept I 318 BARNES‘GARLAND, TX. 75042 



PERCOM™ ‘peripherals for personal computing’ 
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INDUSTRY MEMO 

A trade association is being created to support the 
growth and development of the Microcomputer Industry. 

Named the Microcomputer Industry Trade Associa¬ 
tion (MITA), its membership is expected to encompass 
all segments of the industry including hardware manu¬ 
facturers, software producers, retailers, systems 
houses, consultants, distributors, publishers and others. 

The Association will bring all of these segments to¬ 
gether to solve problems within the industry and to rep¬ 
resent their interests to those outside the industry, ac¬ 
cording to Jim Warren, President of MITA. 

“MITA will be involved in issues such as Microcom¬ 
puter Shows, Interface Standards, warranty, service poli¬ 
cies, retailer support, legislative action and consumer 
education, among other things,” Warren said. 

“These issues are the industry’s major concerns and 
interests based on information gathered through public 
meetings and an informal survey conducted in the four 
months of the Association’s formation,” he explained. 

He also stated that the Association expects to propose 
membership benefit programs such as group insurance, 
credit reporting, transportation discounts and others. 

Warren is among eleven directors elected during an 
industry-wide meeting of approximately 140 at the Third 
West Coast Computer Faire November 3rd last year. 
Other formation meetings were held at major 1978 
microcomputer shows during August in Philadelphia 
and September in Dallas. 

The other directors are Carl Burlin, Byte Shop, Placen¬ 
tia; Jim Brown, Computer Data Systems; John French, 
Consultant; Bill Honeyman, Honeyman and Associates; 
Shelly Howard, Micro Computer Devices; Bill Langenes, 
Computer Retailing; Adam Osborne, Osborne & Associ¬ 
ates; Neil Otto, Otto Electronics; Vern Raburn, GRT Cor¬ 
poration; and Don Smith, Jade Computer Products. Warren 
is publisher of Intelligent Machines Journal, Director of 
the Digicast Project and Chairman of the West Coast Fair. 
Langenes was elected secretary and Raburn treasurer. 

The Board was elected on an interim basis until the 
next MITA general membership meeting to be held at 
the next major microcomputer show now scheduled for 
May 11-14 in San Francisco. 

Prior to the meeting, the Board is establishing the 
Association organization, developing memberships, 
preparing objectives and programs and enlisting candi¬ 
dates for election to a permanent Board of Directors, ac¬ 
cording to Warren. 

He said that companies indicating an interest in the 
Association were contacted during December last year 
and that a full membership drive is expected to begin 
early this year. Firms are being asked to make a $100 
donation, applicable to membership dues when they are 
established. “My impression is that there is con¬ 
siderable interest in and support for an industry-wide 
Association both to solve current problems and to pro¬ 
vide on-going benefits,” said Warren. 

Companies wishing to support MITA may send $100 
as seed money applicable to membership dues when 
they are adopted at the May meeting. A check payable to 
MITA may be sent to Vern Raburn, MITA treasurer, care 
of GRT Corp., 1286 Lawrence Station Road, Sunnyvale, 
CA 94086. For more information contact Jim Warren, 
(415) 851-7075. □ 

This space is made available by INTERFACE AGE to 
provide information for and about the microcomputer 
industry. 

INTERFACE AGE actively solicits comments or news¬ 
worthy items from those of you in the industry. Send 
your comments or news items to: Industry Memo, INTER¬ 
FACE AGE Magzine, P.O. Box 1234, Cerritos, CA 90701. 
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HARDWARE/SOFTWARE/BOOK INDEX UPDATE 

The October, November and December 1978 issues of 
INTERFACE AGE offered indexes to available hardware, 
software and books. The purpose of these indexes was to 
provide you, the reader, with as much information as we 
could obtain regarding the availability of products. Unfor¬ 
tunately, we missed a few companies, with the help of the 
U.S. Postal Service. As a result, we are providing this up¬ 
date to cover the companies that we missed. 

HARDWARE 

Apple Computer, Inc., 10260 Bandley Dr., Cupertino, CA 95014 

(800) 538-9696 or (408) 996-1010 Attn: Phil Roybal 

Apple II high level color graphic computer system, Disk II 
storage system. 

Gimix, Inc., 1337 West 37th Place, Chicago, IL 60609 
(312) 927-5510 Attn: Richard Don 

Complete 6800 system — Gimix Ghost plus complete SS-50 
bus compatible boards and mainframe. 

Micro Term Inc. (MTI), 1314 Hanley Ind. Ct., St. Louis, MO 63144 
(314) 968-8151 Attn: Michael Marks 

High quality, low cost low end user terminals: ACT I and IA, 
ACT IV and V and the new MIME terminal. They also offer a 
terminal designed for the deaf called C PHONE. 

MPI, 2099 W. 220 South, Salt Lake City, UT 84119 

(801) 973-6053 Attn: Ernest Campbell 

Series 40 printers — 40 column dot matrix printers, designed 
as a commercial quality stand alone for the end user. 
Southwest Technical Products (SWTPC), 219 W. Rhapsody 
San Antonio, TX 78216 (512) 344-0241 Attn: Dan Meyer 

Makers of 6800 based computer systems and accessories 
for the hobbyist and businessman. Recently introduced a 
low end intelligent terminal called the CT-82. 

Thinker Toys, 1201 10th St., Berkeley, CA 94710 
(415) 524-2101 Attn: Hilda Sendyk 

Thinker Toys has a complete line of S-100 bus compatible 
boards: ECONORAM, SUPERAM 16K, SUPERAM 32K, and 
DISCUS I, an IBM compatible disk system. ECONORAM is a 
trademark of Godbout Electronics. 

SOFTWARE 

Interactive Microware Inc., 116 S. Pugh St., State College, PA 
(814) 238-7711 Attn: Paul K. Warme 
PRO TYPE wordprocessor for North Star disk systems and 
MECA tape systems. Plus DOS + , a high level DOS 
for North Star. 

MicroPro International Corp., 5810 Commerce Blvd., 

Rohnert Park, CA 94928 (213) 224-1619 Attn: Chip Pood 

SUPER-SORT, a high performance sort/merge and WORD- 
MASTER high level wordprocessor for dumb terminals. 

MVT Microcomputer Systems Inc., 9241 Reseda Blvd., Suite 203 
Northridge, CA 91324 (213) 349-9076 Attn: Don Picipovich 

Multi-tasking DOS FAMOS™ MVT BASIC, Multiuser BASIC, 
ASM2 assembler for 8080 and Z-80, programmer selectable. 
Structured Systems Group, 5208 Claremont Avenue 
Oakland, CA 94618 Attn: Keith Parsons 
Business software written in CBASIC for mid range and high 
end businesses. QSORT — sort/merge program, NAD — 
mailing list program, General Ledger, Accounts Receivable, 
Accounts Payable. 

Southwest Technical Products Corp., 219 W. Rhapsody 
San Antonio, TX 78216 (512) 344-0241 Attn: Dan Meyer 
SWTPC provides 6800 systems software BASIC, disk operat¬ 
ing systems and a 6800 version of PILOT. 

BOOKS 

Northern Technology Books, Box 62, Evanston, IL 60204 

Four book series by W.J. Weller. Practical Microcomputer 
Programming: The Z-80; The Intel 8080; The M6800. An 
Editor/Assembler for 8080/8085 based computers. 

If we missed you in this update, please let us know 
and we will include your product in the next update, as 
space permits. Send all information to: Hardware/Soft¬ 
ware/Book Update, INTERFACE AGE Magazine, P.O. 
Box 1234, Cerritos, CA 90701. □ 


CORRECTIONS 

The December 1978 issue had the following mistakes: 
The cover blurb DIABETICS AND THE TRS-80 should 
have read DIABETICS AND THE MICROCOMPUTER. 
This story is found on page 70 and is entitled It’s Not A 
Big Miracle by Mathew Tekulsky, whose name was left 
off by the printers. The program is based around the 
Micropolis system and not the TRS-80, but it can be used 
on almost all disk based systems. For these errors, we 
apologize to Mr. Tekulsky, Mr. Faber and Micropolis.□ 


Some things are just 
naturally right. 






tin 
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tiny-c is a structured programming language designed 
to allow you to focus attention on the problem you 
want to solve - rather than the language you're using 
to solve it. With tiny-c you can expand your horizons 
far beyond the limits of BASIC. The tiny-c Owner's 
Manual (including 8080 
and PDP-11 source code) is! 

Machine readable copies of the 

interpreter are available on selected media. 

To order your tiny-c call or write: 

tiny-c associates, R0. Box 269 Holmdel, 
-g- Z N.J. 07733. (201) 671-2296. 

I I y' You'll quickly discover tiny-c 
/ is naturally right for your 
M / language needs. 

/ New Jersey residents include 5% sates tax. Visa and Master 
^ y Charge accepted, include charge plate number with order. 

. . .- - —— - -—— 
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Our 52 page catalog 
describes and illustrates 
the complete line of 
C&K Components’ 
miniature switches. 
It includes toggle, 
rocker, and lever 
handles, printed 
circuit mountings, 
snap-acting and 
alternate action 
pushbuttons, 6 AMP and 10 AMP 
power, subminiature and 
microminiature pushbuttons, 
illuminated, slide and thumbwheel 
switches, how-to-order information and a listing 
of C&K distributors and international 
representatives. Send for your free copy now! 


\ 

\ 

\ 


The Primary Source Worldwide. 

C&K Components, Inc. 

15 Riverdale Avenue, Newton, MA 02158 
Tel: (617) 964-6400, TELEX: 92-2546, TWX: 710-335-1163 


Cft 


OUR LATEST 

CATALOG 

of miniature switches 
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"hich personal computer will be 
most enjoyable and rewarding for you? 
Since we delivered our first Apple® II 
in April, 1977, more people have chosen 
our computer than all other personal 
computers combined. Here are the 
reasons Apple has become such an 
overwhelming favorite. 

Apple is a fully tested and assembled 
mainframe computer. You won’t need 
to spend weeks and months in assembly. 
Just take an Apple home, plug it in, 
hook up your color TV* and any cassette 
tape deck—and the fun begins. 

To ensure that the fun never stops, 
and to keep Apple working hard, we’ve 
spent the last year expanding the Apple 
system. There are new peripherals, 
new software, and the Apple II Basic 
Programming Manual. And wait till 
you see the Apple magazine to keep 


owners on top of what’s new. 

Apple is so powerful and easy to use 
that you’ll find dozens of applications. 
There are Apples in major universities, 
helping teach computer skills. There 
are Apples in the office, where they’re 
being programmed to control inven¬ 
tories, chart stocks and balance the 
books. And there are Apples at home, 
where they can help manage the family 
budget, control your home’s environ¬ 
ment, teach arithmetic and foreign 
languages and, of course, enable you 
to create hundreds of sound and 
action video games. 

When you buy an Apple II you’re 
investing in the leading edge of tech¬ 
nology. Apple was the first computer 
to come with BASIC in ROM, for 
example. And the first computer with 
up to 48K bytes RAM on one board, 
using advanced, high density 16K 
devices. We’re working to keep Apple 
the most up-to-date personal computer 
money can buy. Apple II delivers the 
features you need to enjoy the real 


satisfaction a personal computer can 
today and in the future. 

15 colors & hi-resolution 
graphics, too. 

Don’t settle for a black and 
white display! Connect your 
Apple to a color TV and 
BASIC gives you instant 
command of three display 
modes: Text, 40h x 48v 
Color-graphics in 15 colors, 
and a 280h x 192v High 
Resolution 
array that 
lets you plot 
graphs and 
compose 
3-D images. 
Apple gives 
you the added 
capability of combining 
text and graphics, too. 

Back to basics, and 
assembly language too. 

Apple speaks three languages: fast 
integer BASIC, floating point BASIC 
for scientific and financial applications, 
and 6502 assembly language. That’s 
maximum programming flexibility. And, 
to preserve user’s space, both integer 
BASIC and monitor are permanently 
stored in 8K bytes of ROM, so you 
have an easy-to-use, universal language 
instantly available. BASIC gives you 
graphic commands: COLOR=, VLIN, 
HLIN, PLOT and SCRN. And direct 
memory access, with PEEK, POKE 
and CALL commands. 

Software: Ours and yours. 

There’s a growing selection of pre¬ 
programmed software from the Apple 
Software Bank—Basic 
Finance, Checkbook, High 
Resolution Graphics and 
more. Now there’s a User 
Section in our bank, to make 
it easy for you to obtain 
programs developed 




by other Apple owners. Our Software 
Bank is your link to Apple owners all 
over the world. 

Alive with 
the sound 
of music. 

Apple’s ex¬ 
clusive built-in 
speaker delivers 
the added dimension of sound to your 
programs. Sound to compose electronic 
music. Sound to liven up games and 
educational programs. Sound, so that 
any program can “talk” back to you. 
That’s an example of Apple’s “people 
compatible” design. Another is its light, 
durable injection-molded case, so you 
can take Apple with you. And the 
professional quality, typewriter-style 
keyboard has n-key rollover, for fast, 
error-free operator interaction. 

Apple is the 
proven computer. 

Apple is a state-of-the-art single 
board computer, with advanced LSI 
design to keep component count to a 
minimum. That makes it more reliable. 
If glitches do occur, the fully socketed 
board and built-in diagnostics sim¬ 
plify troubleshooting. In fact, on our 
assembly line, we use Apples to 
test new Apples. 

*Apple II plugs into any standard TV using 
an inexpensive modulator (not included). 

**In California, call 408/996-1010. 


Apple peripherals 
are smart peripherals. 

Watch the far right column of this ad 
each month for the latest in our grow¬ 
ing family of peripherals. We call them 
“intelligent interfaces.” They’re smart 
peripherals, so you can plug them in 
and run them from BASIC without 
having to develop custom software. 

No other personal computer comes 
close to Apple’s expandability. In addi¬ 
tion to the built-in video interface, cas¬ 
sette I/O, and four A/D inputs with two 
continuously variable game paddles, 
Apple has eight peripheral slots, three 
TTL inputs and four TTL outputs. Plus 
a powerful, state-of-the-art switching 
power supply that can drive all your 
Apple peripherals. 

Available now. 

Apple is in stock and ready for 
delivery at a store near you. Call us for 
the dealer nearest you. Or, for more 
details and a copy of our “Consumer’s 
Guide to Personal Computers,” call 

800/538-9696** 
or write Apple 
Computer, Inc., 
10260 Bandley 
Drive, Cuper¬ 
tino, CA 
95014. 





New from Apple. 

Valuable new series of software 
packages for investors 

Now private investors can generate 
their own stock market reports and per¬ 
form critical investment analysis instantly 
with Apple II. Just log your Apple II 
computer on to Dow Jones' central data 
bank with powerful Apple software: the 
Dow Jones Series. The first two of these 
highly practical programs 
are available now. 

With Apple’s Stock 
Quote Reporter 
program, a local tele¬ 
phone call 
links you to 
Dow Jones’ 
continuously 
updated 

stock quotes for 
more than 
6000 com¬ 
panies listed 
on six major U.S. 
exchanges. Current 
activity for stocks in 
the investors portfolio is delivered 
automatically: ask/open, bid/close, high, 
low and last prices, and volume traded. 

Our Portfolio Evaluator enables 
you to analyze current value of your 
portfolio, and short- and long-term gain/ 
loss for each stock—or for your entire 
portfolio. 

Cost of Apple’s Dow Jones service 
is a one time contract fee of $25, which 
includes the Stock Quote Reporter pro¬ 
gram. An additional $3 charge is made 
for the first three minutes of any transac¬ 
tion and 500 per minute thereafter. 

To take advantage of Apple’s new 
financial services, Apple II users need 
only a communications card, a modem 
and an ordinary telephone. This equip¬ 
ment, the Dow Jones Series, and a broad 
selection of other Apple software are 
now in stock at your local Apple dealer. 
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Apple’s smart peripherals make 
expansion easy. Just plug ’em in and 
they’re ready to run. I’ve already 
added two disks , a printer and the 
communications card. 


Those math programs I wrote 
last week-1 just rewrote them using 
Apple’s mini-assembler and got them 
to run a hundred times faster. 


Programming is a snap! 

I’m halfway through Apple’s BASIC 
manual and already I’ve programmed 
/ my own space wars game. 









MicroPro International Corporation 


MicroPro 


MICROPRO 
SUPER-SORTl 



COBOL/S 

COBOL 


FORTRAN 


FORTRAN/S 

BASIC 


BASIC/S 


* 


It 


Professional Quality You Can Count Onl fr 


*MicroPro International Corporation proudly announces the incorporation of SUPER¬ 
SORT© into Microsoft COBOL, FORTRAN and BASIC. Now, exclusively from MicroPro 
you can have the full level 2 COBOL sort verb implemented by joint cooperation bet¬ 
ween Microsoft and MicroPro. Enjoy the fastest, most flexible sort/merge/extract 
available together with Microsoft's compilers! 

Other Quality Software from MicroPro: 

WORD-MASTER© — Word processing on any CRT or VDM using CP/M** . $150.00 


TEX** — Output Formatter.$ 75.00 

FINANCIAL ANALYZER© — ledger reporting on 99 profit centers; 

has job cost accounting provisions and multiple checking accounts.$250.00 

with SUPER-SORT©.$400.00 

CORRESPONDER© — mail label program with letterwriting; multiple 

sort fields, customer salutations; Cheshire or single gum labels.$95.00 


**CP/M and TEX are Trademarks of Digital Research. Prices and Specifications subject to change without notice. 

©1978, MicroPro International Corporation. All rights reserved. 


Dealer Inquiries Invited: Call (Northern California) (707) 544-2865, (415) 398-7062, (209) 445-0511, (408) 279-8980, (916) 485-7619 (Southern 
California) (213) 224-1619, (714) 634-2908. Outside California Call Collect (707) 544-2865. Principal offices located at 5810 Commerce 
Blvd., Rohnert Park, CA 94928. circle inquiry no. 35 


Clip and Mail This Form to MicroPro International Corporation at 5810 Commerce Blvd., Rohnert Park, CA 94928 


Please Type or Print clearly ORDER FORM — Dealer Inquires Welcomed 


Send To: 


name 


company 


address 


city, state, zip code 

Check Attached or Charge 

Mastercharge _ 

Visa #=_ 

txp. Date_ 

COD (10% deposit required) □ 

I agree to abide by MicroPro's End-User Agreement 
and either return the Software unopened or sign and 
return the End-User Agreement. 


□ COBOL $750.00 □ COBOL/S $800 

□ FORTRAN $500 □ FORTRAN/S $550 

□ BASIC $350 □ BASIC/S $400 

□ SUPER-SORT© $250 □ Manual only $25 

D WORD-MASTER© $150 □ Manual only $25 

□ TEX** $75 □ Manual only $15 

EH CORRESPONDER© $95 □ Manual only $15 

□ FINANCIAL ANALYSER© $250 □ Manual only $25 

□ FINANCIAL ANALYSER©/SUPER SORT© $400 
□ Manual only $40 

TOTAL _ 


Signature (if ordering diskettes or paying with credit card) 


J 











































THE 

COLUMN 

By Sandra Evans, Contributing Edito 


Buying a computer for him seemed 
a good idea, at first. He was in love 
with it; the latest model he told you. 
It was such entertainment. The en¬ 
thusiasm over this little machine 
amazed you. He appeared so crea¬ 
tively involved in something. New 
friends, which he quickly herded in¬ 
to the garage after brief, awkward in¬ 
troductions, were pleasant and they 
shared with him their enthusiasm in 
lengthy discussions and demonstra¬ 
tions. You even had time for your¬ 
self, appreciating a good book or an 
evening out with friends. 

It was so nice seeing him enjoy 
his computer that the first signs of 
danger slipped past your awareness 
without even a flinch. The occa¬ 
sional meals he missed while work¬ 
ing on new programs were noticed 
with slight disappointment, but the 
TV could always keep you company. 
When he did emerge from the garage, 
it was always with a “Gee, it’s get¬ 
ting cold in there.” But you never 
dreamed he would consider redecor¬ 
ating one of the rooms you so pain¬ 
fully “fixed up.” You even snuggled 
lovingly back when he came with a 
hug, sighing, “Let’s stay home to¬ 
night, honey. I’m kinda tired.” Even 
though he did wander into the 
garage almost immediately, at least 
you had a quiet evening at home. 

But eventually you did notice. It 
would have been difficult not to. It 
started one evening when you walked 
wearily into the house, exhausted but 
trying to smile when he shouted like 
a kid, “Close your eyes! I have a sur¬ 
prise for you!” That new dress, the 
chair you’d been wanting flashed 
through your mind as he confidently 
led you through the house assuring 
you you’d love it. 

Had you not been so tired you might 
have made a firm stand then. But 
when you opened your eyes and saw 
that horrible metal desk with the grey- 
blue computer jammed into the lovely 
study you took so long decorating, 
you merely slumped into the nearest 
chair. “It’s very nice dear,” you said. 

It was too late after that and 
things went rapidly downhill. If you 
weren’t eating alone now because 


he was punching out a program, you 
were sitting alone because he was 
at the local computer shop. It seemed 
like the only time you heard his voice 
was when he was talking on the 
phone with his computer buddies, 
but you couldn’t understand the lan¬ 
guage anyway. By the time he began 
coming to you explaining why he 
needed this new part or that new 
setup, things had gotten out of hand. 

No end seemed in sight. Now he 
appeared to you like a mad scientist 
hunched over his experiments, mut¬ 
tering to himself. Equip him with 
black framed glasses, white socks 
and a lab coat and he looked like a 
Jerry Lewis character. The thought 
made you shudder as you remem¬ 
bered you had once vowed to spend 
the rest of your life with this man. In 
less bitter moments you dreamed of 
putting a TV guide on top of the 
computer and selling it at a garage 
sale, or painting it with measles and 
quarantining the study. In more des¬ 
perate moments you wondered how 
to make bombs. 

These dreams helped little, and 
you weren’t sure what the next move 
should be until one day, while watch¬ 
ing a local talk show, you saw a 
famous Doctor of Psychology dis¬ 
cussing the marital boredom which 
seemed to typify your situation. 
“Get involved with him,” she said. 
“Do what he likes to do,” she sug¬ 
gested. It seemed like an awful lot to 
ask, but then you were desperate. 

It was difficult at first. The over¬ 
simplified directions he gave, his 
visible frustration when you didn’t 
know his answers fast enough upset 
and irritated you. But determination 
pushed you on. A few nights studying 
while he was out, a good deal of con¬ 
centration when he was explaining, 
and a real desire to keep your sanity 
drove you to an expertise in his com¬ 
puter field that he had to admire. 

Now things are different. He con¬ 
sults you for advice, and together 
over dinner in the study you discuss 
relative computer matters. You don’t 
even mind the study any more. After 
all, it gets cold in there. Wouldn’t 
the den be more convenient?^ 




THE END 
OF YOUR 
SYSTEM 



Put this SOROC IQ 120 at the 
end of your system for fast and 
silent input/output. 

$ 795 00 * 



Put this T.l. 810 printer at the 
end of your system for fast and 
reliable hard-copy output. 


I 1695 00# 



Put this TELETYPE 43 at the 
end of your system for reliable 
low-cost input/output. 


$ 999 00 * 

*plus 2% handling. 
Shipped freight collect. 


cMICRQMfilL:, 


MICROMAIL • BOX 3297 • SANTA ANA. CA 92703 
(714) 731-4338 


Also DIABLO. LEAR/SIEGLER. DEC. 
Write or call for a free catalogue. 
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UPDATE 



F8/3870 > 
Application 

Manual 


With the explosive growth of microprocessor 
designs, your position in the field of electronics can 
become obsolete in six months. We at Systems 
Insights know how hard it is to keep up, so we 
prepared a book just for you. Microprocessors in 
Systems walks you through seven microprocessor 
based designs including both industrial and con¬ 
sumer applications and special emphasis on the F8 
family and the new single chip microcomputer, 
the 3870. 

WHAT YOU GET 

1. Complete instructions and explanations to proto¬ 
type all designs on the $150 Mostek Evaluation 
Kit including 

2. A computer operated sign display and high speed 
printer controller suitable for use as a peripheral 
processor and 

3. FREE! MITOS (the first real time operating system 
for small microcomputers) including a MITOS 
listing, memory dump, flow charts, and stack 
manipulation functions for up to 50 concurrently 
active tasks. 

4. Designs running under MITOS, including an 
appliance controller subsystem with keyboard, 
display and time of day; a telephone call moni¬ 
tor with 12 digit storage and recall; traffic 
recorder system with simultaneous high speed 
input, time of day maintenance, I/O formatting; 
asynchronous output; and a multi-function audio 
signal generator including beeps, warbles, and 
sine wave synthesis. 

5. Microprocessor Diagnostics including functional 
RAM tests (MARCH and GALLOP) with failure 
print-out; bidirectional I/O self test with failure 
print-out; and on board ROM verification. You 
owe it to yourself. Insure your job security and 
open doors to advancement. Buy Microproces¬ 
sors in Systems today! 

Rush me all 350 pages of Microprocessors in 
Systems, including the FREE real time operating 
system, MITOS. 


ADDRESS 
CITY, STATE, ZIP 


□ Send my book COD 

□ MC# 

□ Visa # 

□ My check is enclosed, $7.50 + 50# handling. 
Texas residents include 38£ tax. 

To order this book COD, circle the reader service 
number below. 

System Insights 

Box 1 Austin, Texas 78767 
(512) 476-7599 


TANDEM EXTENDS NON- 

STOPPABILITY TO NETWORKS 

Tandem Computers, Inc., origina¬ 
tor of the NonStop™ System, will 
soon begin marketing Guardian/Ex¬ 
pand, an operating system that ex¬ 
tends the nonstop capabilities of its 
computers from single site systems 
to worldwide networks. 

This system is an extension of 
Tandem’s Guardian operating sys¬ 
tem. It can accommodate up to 255 
geographically dispersed systems, 
or communication nodes, each with 
a maximum of 16 central proces¬ 
sors, for a total of 4,080 processors, 
all operating in Tandem’s fault- 
tolerant mode. 

The company also announced 
another software development, EN- 
FORM. It is a powerful but easy to 
use method for querying databases, 
allowing retrieval of data from multi¬ 
ple files which may be related in 
ways which were unanticipated dur¬ 
ing the database design. 

In addition, ENFORM produces 
reports at a fraction of the program¬ 
ming cost and time of conventional 
languages (e.g., COBOL), and its 
reporting options allow sorting and 
summarizing of retrieved data as 
well as evaluation of built in or user 
defined functions. 

Expand and ENFORM will be re¬ 
leased in March, 1979. The price of 
Expand includes a license fee of 
$10,000 plus a microcode charge of 
$1,500 per processor. 

ENFORM license fee will be 
$7,000 plus $1,500 microcode fee 
per processor. 

SOFTWARE FROM O & A 

Osborne & Associates is now of¬ 
fering its payroll with cost account¬ 
ing, accounts payable, accounts re¬ 
ceivable and general ledger soft¬ 
ware packages previously published 
in book form, on CP/M BASIC. The 
programs will be sold on floppy disk 
for $250 each. 

Once the packages are purchased, 
the buyer is free to alter, copy, and 
resell the software with no royalty 
payments to Osborne & Associates. 
The only legal limitation is that the 
software cannot be re-published in 
human readable form. 

TWO CLUB CHAPTERS FORMED 

Two chapters of a California hob¬ 
byist computing club, McDonnel 
Douglas West Personal Computing 
Society, have been formed. Chap¬ 
ters for home computing enthusi¬ 
asts who have just bought or are 


considering the purchase of a unit 
have begun in Huntington Beach 
and Long Beach. 

The monthly meetings are open to 
both employees and non¬ 
employees. Dues for the Huntington 
Beach chapter are $3 per year, plus 
$3 for the newsletter. For more infor¬ 
mation, contact Irwin Kanode at 
(714) 896-3663 in Huntington Beach 
or Steve Bayer at (213) 593-6303 in 
Long Beach. 

CLUB CHANGES NAME 

The Atlanta Area Microcomputer 
Hobbyist Club has voted to change 
its name to the Atlanta Computer 
Society. Meetings are held the last 
Wednesday of each month at 7:30 
P.M. in the Community Room of 
Decatur Federal Savings and Loan 
Association, Dunwoody Branch, 
1630 Mount Vernon Road, Dun- 
woody, GA. Visitors are welcome. 
For more information write ACS, 
P.O. Box 88771, Atlanta, GA 30338. 

MICRO-DELCON 79 

The Computer Society Chapter of 
the Delaware Bay Section of IEEE 
has set March 20 as the date of the 
second Micro-Delcon conference. 

The meeting will be held in John 
M. Clayton Hall on the University of 
Delaware. The conference will pro¬ 
vide a forum for exchanging ideas 
for local computerists. Contributed 
and specially invited papers on com¬ 
puter technology and application 
will be presented. 

COMMUNICATION NETWORKS 
79 CONFERENCE 

The elite of the nation’s voice and 
data communications leaders will 
headline the conference portion of 
“Communication Networks 79” at 
The Sheraton Park Hotel in Washing¬ 
ton, D.C. on Jan. 30, 31 and Feb. 1. 

Communication Networks confer¬ 
ence will deal with many of the con¬ 
cepts and problems of the emerging 
network environment. Conference 
Chairman Richard Wiley will be key¬ 
note speaker. Also discussing 
trends will be Dr. Dixon Doll, well 
known data communications con¬ 
sultant; Prof. Anthony Oettinger, 
head of Harvard’s program on Infor¬ 
mation Policy Resources; and 
Harvey Epstein, a Principal of Booz, 
Allen, & Hamilton and head of the 
consulting organization information 
manager practice. 

Individual sessions will explore 
the revising of the Communications 
Act of 1934 and a town meeting on 
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Vector HZ 


The New Industry Standard 
From Vector Graphic. 
Under $3800. 



Vector Graphic’s new super-star Vector MZ, 
the most powerful complete Z-80 micro¬ 
computer on the market today. It has four 
times the disk storage capacity of other 
systems — over 630K bytes formatted — 
enough power to get things done. Also 
standard is 32K of directly addressable 
memory — easily expandable to 64K. 

Expansion is easy with its 18-slot S-100 
motherboard. All Vector Graphic circuit 
boards (High Resolution Graphics Display, 
Flashwriter Video Display, Precision 
Analog Interface and other S-100 com¬ 
patible boards) can be utilized. 

The Vector MZ includes: four MHz Z-80 
CPU, two quad-density Micropolis mini¬ 
floppy disk drives, disk controller board, Bit 
Streamer I/O board with one serial and two 
parallel ports, 32K static RAM, 12K 
PROM/RAM board with extended monitor, 


complete DOS and extended disk BASIC - 
all standard. 

Completely assembled and fully tested 
as a system, the Vector MZ is ready to go — 
just connect it to a terminal and optional 
printer and you’ll have a complete 
microsystem. 

That’s why it makes good sense to see 
your local dealer and ask for Vector MZ. It 
also makes good sense to buy Vector MZ 
now at its low introductory price - $3750. 

Of all the leading microcomputer 
companies, Vector Graphic — and only Vector 
Graphic can make this offer. 

CkCO* G3APHC me 

Vector Graphic Inc., 31364 Via Colinas 

Westlake Village, CA 91361, (213) 991-2302 
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At last, you can get a mammoth 32K memory 
without paying a beastly price.The SuperRam™32K 
static memory kit is just $649 for S-100 systems. 

The latest of George Morrows heavyweight 
memory designs for Thinker Toys™, the SuperRam ,IM 
32K features two independent 16K blocks, each 
addressable and write-protectable. It meets the 
Proposed IEEE S-100 Standard with full buffering 
of both data and address lines. Uncommonly 
efficient, the Morrow design utilizes just 7 iC's for 
control and buffering, drawing typically 2.6 amps. 


Ask your local computer shop to order the 
SuperRam™ 32K kit for you. Or, if unavailable locally, 
order direct from Thinker Toys™, 1201 10th St., 
Berkeley, CA 94710. Or call (415) 524-2101, weekdays 
10-5 Pacific Time. Add $3 for handling. (Cal. res. 
add tax.) 
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Morrow makes memory for 


Thinker Toys 

Judy' the elephant courtesy Marine world-Africa USA 




Regulation: Barrier to Network Profit 
and Growth. A key panel of “Futur¬ 
ists Field Day” will set out their own 
scenarios for network development 
in the 1980’s. 

For more detailed program news 
and registration information, call 
The Conference Company at (617) 
964-4550, or write: Communication 
Networks, 60 Austin St., Newton- 
ville, MA 02160. 

CONFERENCE 2000 

An omnidirectional conference 
telephone system is being offered 
by Northern Telecom, Inc. of Nash¬ 
ville. Its omnidirectional feature en¬ 
ables several participants to speak 
and hear within a 360 degree radius 
of the set. Conference 2000 can be 
used from as much as 10 feet away 
without microphones or auxiliary 
equipment. 

The $2,000 system consists of a 
control module, the acoustic module 
with the omnidirectional microphone 
and six-inch long loudspeaker housed 
in a hexagon-shaped walnut acous¬ 
tic chamber, the acoustic connect¬ 
ing cord, power transformer and ear¬ 
phone that enables a chairperson to 
hear all sides of a conversation in¬ 
cluding attempted interruptions 
from other locations. 

The unit will be sold directly and 
through independent telephone com¬ 
panies, distributors and office sup¬ 
ply outlets. The system is compat¬ 
ible with any standard telephone set. 

WORCESTER POLYTECHNIC 
INSTITUTE TO SPONSOR SEMINARS 

The Worcester Polytechnic Insti¬ 
tute has scheduled three seminars 
to be held at a variety of dates and 
locations in Massachusetts. 

“Microprocessors: Hardware, Soft¬ 
ware and Application” is for techni¬ 
cal professionals who want an up¬ 
date on micro technology. The class 
will be held Feb. 22-23 and June 
14-15 on the WPI campus in Worces¬ 
ter. Robert Solomon will lead the 
discussions. 

Managers and supervisors who 
want to understand accounting con¬ 
cepts may want to attend “Funda¬ 
mentals of Finance: The Manage¬ 
ment of Money” Jan. 8-9 on the WPI 
campus and March 26-27 at the 
Hotel Sonesta in Cambridge. An ex¬ 
panded session will be held June 4-7 
in Cambridge. 

“Improving Your Management 
Skills” will be held April 16-17 in 
Cambridge. Mel Silverman will head 
the program dealing with the manu¬ 


facturing function’s relationship to 
the rest of the company. 

For registration information con¬ 
tact Ginny Bazarian, Office of Con¬ 
tinuing Professional Education, 
Worcester Polytechnic Institute, 
Worcester, MA 01609; phone (617) 
753-1411, Extension 517. 

CALL FOR PARTICIPATION 
IN THE FOURTH 

WEST COAST COMPUTER FAIRE 

WHERE: San Francisco Civic Audi¬ 
torium and Brooks Hall 
WHEN: The weekend of May 11, 
12, 13, 1979 

FOCUS: The fourth West Coast 
Computer Faire will focus 
on the use of inexpensive 
computers for home, edu¬ 
cation, business and in¬ 
dustry. 

Over 100 speakers are expected to 
present lectures and demonstra¬ 
tions of computers in all aspects of 
daily life. Some of the proposed 
topics are: 

•Computer Assisted Instruction 

•Electronic Mail 

•Exotic Games 

•Business Applications 

•Telecommunications 

•Hardware/Software Standards 

•Languages 

•Law 

•Medicine 

Everyone interested in participat¬ 
ing in this lecture series should con¬ 
tact: The Fourth West Coast Com¬ 
puter Faire, Box 1579, Palo Alto, CA 
94302, or call (415) 851-7075, and re¬ 
quest a speaker’s kit as soon as 
possible. 

DEADLINE: Proposed talks and 
demonstrations must be submitted 
by March 1 , 1979. SO ACT NOW! 

SATELLITE TELECOMMUNICATIONS 
DELEGATION VISITS U.S. 

A seven-person delegation from 
the People’s Republic of China is 
touring the U.S. under the auspices 
of Electronic Industries Associa¬ 
tion’s Communications Division. 
The delegation is interested primar¬ 
ily in satellite communications ground 
stations and related equipment. Two 
delegations representing members 
of of ElA’s Communications Divi¬ 
sion visited China in 1975 and 1977. 

Companies to be visited by the 
delegation include Scientific-Atlanta, 
California Microwave, GTE, ITT, RCA, 
Digital Equipment, Hewlett-Packard 
and Rockwell International. 


MAXIMIZE 

YOUR MICRO! 

8080/Z80 System Software 

Purchasing a microcomputer system, even at 
today’s low prices, is a significant investment. 
And to utilize that investment to its full extent 
requires a solid base in system software. Don’t 
just accept what comes with your hardware... 
there’s a better alternative! 

OPUS/ONE: Business-oriented, block-struc¬ 
tured high-level language. Includes such 
capabilities as extended arithmetic precision 
(up to 55 digits), multi-character variable 
names, and easy to use string operations. 
Includes a built-in DOS with random access 
files. 

OPUS/ONE.$99.00 

OPUS/TWO: Extends the capabilities of 
OPUS/ONE with such features as error trap¬ 
ping, machine code and OPUS subroutine 
calls, overlays, and more disc file commands. 
OPUS/TWO.$195.00 

FORTE: An OPUS run-only system monitor, 
perfect for end-user installations. Runs all 
OPUS Language programs. 

FORTE.$60.00 

S.O.S.: (Single-user Operating System) A full- 
function DOS which includes OPUS/THREE, 
a text editor (TEXTED), an assembler 
(ASSEMBL), and a package of useful system 
utility programs. 

S.O.S.$385.00 

TEMPOS: The ultimate microcomputer 
system software package. A multi-user/multi- 
tasking DOS which will handle up to 7 
interrupt-driven terminals simultaneously, in a 
true time-sharing environment. Includes 
OPUS/THREE, TEXTED, ASSEMBL, and 
many utility programs. 

TEMPOS.$785.00 

All packages are upward-compatible. That is, 
programs and data developed under 
OPUS/ONE may be run at any higher level, up 
to and including TEMPOS. 

Standard device drivers are available for many 
common peripherals; all packages include 
System Generation capability, allowing the 
user to interactively add drivers for any I/O 
device, including disc drives. 

Like to know more? Circle the inquiry number 
below or contact your dealer for your free 
copy of our system software brochure! For 
complete information, order your user’s 
manual now, and we’ll apply the price toward 
purchase of the software. Please add $1.50 per 
manual (set) for shipping/handling within the 
U.S. (Master Charge and VISA accepted). 


OPUS User’s Manual.$12.50 

S.O.S. Set (inc. OPUS Manual).$20.00 


TEMPOS Set (incl. OPUS Manual).. $20.00 
Dealer & O.E.M. inquiries invited. 

ADMINISTRATIVE 

□□SYSTEMS 

□□□INC. 

□□ 

1642 S. Parker Road, Suite 300 
Denver, Colorado 80231 
(303) 755-9694 
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CALENDAR 


Feb 1 Bay Area Microprocessors 
Users Group (BAMUG) will meet 
in the Hayward ROC Center, 
26316 Hesperian Blvd., Hayward, 
CA at 7:30 P.M. For further details 
write BAMUG, 1211 Santa Clara 
Avenue, Alameda, CA 94501. 

Feb 1 Microcomputer Users Group 
(MCG) meets every Thursday at 
the University of Minnesota, Elec¬ 
trical Eng. Rm. 115 at 7 P.M. For 
more information write MCG, 
Dept, of Elec. Eng., 123 Church 
St. S.E., Minneapolis, MN 55455. 

Feb 1 Northwest Computer Soci¬ 
ety meets in the Pacific Science 
Center in Seattle, Room 200 at 
7:30 P.M. The club also meets on 
the third Thursday of the month. 
For more details write NCCN, 
Box 4193, Seattle, WA 98055. 

Feb 1 The Connecticut Computer 
Club meets the first Thursday of 
each month at Suffield Library or 
Computer Store of Windsor Locks. 
For details contact Leo Taylor, 18 
Ridge Court West, West Haven, 
CT 06516, (203) 933-5918 evenings. 

Feb 2 Crescent City Computer Club 
will hold its meeting at the Uni¬ 
versity of New Orleans, Lakefront 
Campus at 8 P.M. Call Bob Latham 
at (504) 722-6321 for more details. 

Feb 2 Microcomputer Information 
Group will meet at 7 P.M. at the 
Microcomputer Resource Center, 
5150 Anton Dr., Rm. 212, Madison, 
Wl 53719, (608) 274-8925. 

Feb 3 Louisville Area Computer 
Club (LACE) will meet at the Uni¬ 
versity of Louisville, Speed School 
Auditorium at 1 P.M. For details, 
write the club at 115 Edgemont 
Dr., New Alban, IN 47150. 

Feb 3 Milwaukee Area Computer 
Club will meet at 1 P.M. at the 
Waukesha County Technical In¬ 
stitute, New Berlin, Wl. Call (414) 
246-6634 for further details. 

Feb 3 Oklahoma Computer Club 
will be meeting at the Belle Aisle 
Library at 10 A.M. Call Al Camp¬ 
bell at (405) 842-4933 for details. 

Feb 3 South Central Kansas Ama¬ 
teur Computer Association, 9:00 
A.M., Wichita Public Library, 
Wichita, KS. Call Chris Borger at 
(316) 265-1120 or Dave Rawson, 
1825 Gary, Wichita, KS 67219, 
(316) 744-1629 for further details. 

Feb 3 Southern Nevada Personal 
Computing Society will meet at 


Clark County Community Col¬ 
lege, Las Vegas, NV at 12:00. The 
club also meets on the 3rd Satur¬ 
day of the month. For details con¬ 
tact SNPCS, 1405 Lucille St., Las 
Vegas, NV 89101, (702) 642-0212. 

Feb 4 The Computer Hobbyist Group 
meets at 1 PM in the Green Center 
Rm 2.530, Univ. of Texas, Dallas. 
For details write P.O. Box 11344, 
Grand Prairie, TX 75051. 

Feb 5 Amateur Radio Research and 
Development Corp. (AMRAD) 
meets at 8 P.M. at the Patrick 
Henry Branch Library, 101 Maple 
Ave. E, Vienna, VA. for details 
write the club at 1524 Springvale 
Ave., McLean, VA 22101. 

Feb 5 Minnesota Computer Society 
meets at the Brown Institute, Rm 
51, 3123 E. Lake St., Minneapolis, 
MN. For details contact the Soci¬ 
ety at Box 35317, Minneapolis, 
MN 55435, Attn: Jean Rice. 

Feb 6 Tidewater Computer Club 
will meet at the Electronic Com¬ 
puter Programming Institute, 
Janaf Office Bldg., Janaf Shop¬ 
ping Center in Norfolk. The club 
also meets the 3rd Tuesday of the 
month. For details contact C. Daw¬ 
son Yeomans, 677 Lord Dunmore 
Dr., Virginia Beach, VA 23462. 

Feb 7 Columbus Computer Club 
meets at the Center of Science & 
Industry at 7:30 P.M. For more in¬ 
formation write c/o Fred Hatfield 
K8VDU, Computer Data Systems, 
1372 Grandview Ave., Columbus, 
OH 43212, or call (614) 488-3347. 

Feb 7 Kitchener Waterloo Micro¬ 
computer Club will meet at the 
University of Waterloo, Room 
3388, Engineering Bldg. #4, 
University Ave., Waterloo, On¬ 
tario, Canada at 7:30 P.M. 

Feb 7 Lincoln Micro-Computer Club 
will meet at 611 No. 27th St. at 7 
P.M. For details write Hubert 
Paulson, Jr., 422 Dale Dr., Lin¬ 
coln, NE 68510. 

Feb 7 New England Computer Soci¬ 
ety will meet in the cafeteria of 
the MITRE Corp., Route 62, Bed¬ 
ford, MA, at 7 P.M. Contact Dave 
Day at P.O. Box 198, Bedford, MA 
01730, (603) 434-4239 for details. 

Feb 7 The Valley Computer Club 
will meet at 7 P.M. at the Harvard 
School located at 3700 Coldwater 
Canyon, Studio City, CA. 

Feb 7 Sacramento TRS-80 User’s 
Group meets from 7-10 PM. For 
location and details call Sal 
Alestra at (916) 927-0237 or write 
437 Berthoud St., Sacramento, 
CA 95838. 


Feb 7 Great Gulf Coast Computer 
Club G 2 C 3 in Mobile, Alabama, 
meets the 1st Wednesday of every 
odd month. For time and location 
of meeting call (205) 478-1777. 

Feb 7 West Coast Computer Soci¬ 
ety meets at 8 PM, Rm 126 at 
B.C.l.T. in Burnaby, British Col¬ 
umbia. For details write the club 
at P.O. Box 4476, Vancouver, B.C., 
Canada V6B 3Z8. 

Feb 8 Mid America Computer Hob¬ 
byist meets at 7 P.M. at Commer¬ 
cial Federal Savings & Loan, Belle¬ 
vue, NE. (Galvin Rd. & U.S. Hwy. 
73-75). Write P.O. Box 13303, 
Omaha, NE 68113 for details. 

Feb 8 North Florida Computer 
Society will meet at 227 Edison 
Dr., Pensacola, FL 32505. For de¬ 
tails write this address or call 
Eugene Rhodes at (904) 453-3844. 

Feb 8 The Rochester Area Micro¬ 
computer Society will meet at the 
RIT Campus, Rm. 1030, Bldg. 9 at 
7:30 P.M. For details write RAMS, 
P.O. Box D, Rochester, NY 14609. 

Feb 8 Utah Computer Association 
will meet at Murray High School, 
Rm 154, 5440 S. State St., Salt 
Lake City, UT at 7 P.M. For details 
write or call Larry or Holly Barney, 
1928 S. 2600 E., Salt Lake City, UT 
84108. (801) 485-3476. 

Feb 8 The New York Amateur Com¬ 
puter Club meets at Bernard 
Baruch College, Rm. 903, 17 Lex¬ 
ington Ave., New York, NY at 7 
PM. For details write P.O. Box 106, 
Church St. Station, NY, NY 10007. 

Feb 9 HAUCC will meet at 7:30 PM 
in Rm 117 of the Science & Re¬ 
search Bldg, of the main campus 
of the Univ. of Houston. For more 
details write or call P.O. Box 37201, 
Houston, TX 77036, (713) 661-6806. 

Feb 9 Northern New Jersey Ama¬ 
teur Computer Club (NN J ACC) will 
hold its meeting at the Fairleigh 
Dickenson University, on the 
Rutherford Campus, Becton Hall, 
Room B8, at 7 P.M. For details 
write NNJACC, 593 New York 
Ave., Lyndhurst, NJ 07071. 

Feb 10 The Permian Basin Computer 
Group—Odessa Chapter meets at 

1 PM, Electronic Technology Bldg., 
Rm 203, Odessa College campus. 
For details contact John Raben- 
aldt, Box 3912, Odessa, TX 79760, 
(915) 332-9151. 

Feb 10 The Apple Corps meets at 

2 PM at Greenhill School, 14255 
Midway Rd., Dallas, TX 75240. For 
details write to this address or 
call (214) 661-1211, Ext. 34. 
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'My Structured Systems 
business software has paid 
for itself in labor hours 
saved alone.” 


Mr. Ken Tunnah, Colloid-A-Tron Inc., Buffalo, New York 



Says Mr. Tunnah: “The program is designed 
from a CPA standpoint , for multiple corporations , 
which we have. It is flexible and gives me the 
ability to change reporting by profit centers 
easily. It is up and running quickly, and it just 
keeps on running. I think it’s the best business 
software available.” 

The best software available. That's what Structured 
Systems Group set out to create. 

Structured Systems offers three sophisticated 
accounting systems. Our General Ledger software is 
big enough for multi-client write-up by the CPA, or 
multi-corporate reporting for the business, but small 
enough for the micro budget. The very comprehensive 
Accounts Receivable and Accounts Payable packages 
will operate independently, or they will coordinate with 
the General Ledger. 

Our systems record transactions easily and cor¬ 
rectly, and provide an audit trail from source document 
to financial statements. And they will maintain monthly 
and year-to-date information in dollars and in 
percentages. And they are reliable. 

The three systems interact with the s 
user to set up parameters such as 
format and headings, account 
titles and numbering, 
automatic billing or reminder 
notices, credit limits, sales 
reports, a check register, 
and much more. 


Ken Tunnah is one 
of many innovators 
bringing the micro 
revolution to the 
small business. As 
a programmer, he 
knows computers 
and their languages. 
As a businessman, 
he knows business 
and its languages. 

And when Mr. Tunnah 
decided to micro- 
computerize the ac¬ 
counting function at 
Colloid-A-Tron, he 
turned to Structured 
Systems software. 


The software is designed to run on an 8080 or Z-80 
CPU with 48K of memory, dual disks with CP/M®, 
printer, keyboard, and CRT. To make it all work for you, 
we have provided the most extensive documentation 
and support in the industry. 

We provide the capability to computerize complex 
accounting functions on relatively inexpensive micro¬ 
computer equipment. Ken Tunnah has told us what that 
means: “I’ve bucked some trends. I looked around , 
and decided that with the right software , I could 
get a micro to outperform a $45,000 mini. I’m 
satisfied. It’s simple economics.” 

We can refer you to a growing number of sophisti¬ 
cated retailers experienced in Structured Systems 
Group business systems. Or we can work directly with 
you. We'd be happy to provide you with more informa¬ 
tion on our product line, which includes QSORT™ (a 
sort/merge program), CBASIC (a business BASIC), 
NAD™ (a mailing and addressing system), and our 
General Ledger, Accounts Receivable, and Accounts 
Payable packages. 

®CP/M is a registered trademark of Digital Research 


general 



Aructured /y/tem/ Group 

INCORPORATED 
5208 Claremont Avenue 
Oakland, CA 94618 

Call us at (415) 547-1567. Or write Dept. LA 7. 


Putting the Microcomputer in Business. 
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need money 


WHO DOESN'T NEED MONEY? 

Ever heard that old cliche? Unfortunately, the people 
that really need money don't have the money to secure 
a loan of the type they need, nor do they know where 
to go to get that much needed financing. 


FINDING MONEY — THAT'S OUR BUSINESS 

Wordlwide Finance Exchange have the sources and we 
will share them with you for only pennies each. You can 
finance almost any venture, expand your business, or 
lease now and purchase later for as little as one dollar, 
buy that piece of real estate you've had your eye on, or 
just secure financing for whatever you have in mind, 
even that new idea you have. Our sources are proven 
and have the money available now. 


LISTED BELOW ARE JUST A FEW MAJOR FIELDS 
MONEY IS AVAILABLE FOR 


REAL ESTATE 


NEED CAPITAL FOR FIRST AND SECOND MORTGAGES, 
SALE LEASE-BACKS, REFINANCING OR JOINT VEN¬ 
TURES AND PARTNERSHIPS? 

Names and address of over 200 firms that will loan or 
invest in: warehouses, apartments, shopping centers, 
office buildings, recreation facilities, mobile home parks, 
nursing homes, hospitals and agricultural. 


VENTURE CAPITAL 


NEED CAPITAL FOR A NEW BUSINESS OR EXPANSION 
OF YOUR PRESENT BUSINESS IN CONSTRUCTION, 
TECHNOLOGY, MOVIES, MANUFACTURING, OIL & GAS 
AND OTHER ENERGY RELATED PROJECTS. 


Names and addresses of over 300 firms that will loan 
or invest in proposed ventures or present businesses, 
including several that specialize in loans to minorities. 


BUSINESS EXPANSION 

NEED WORKING CAPITAL FOR EXPANSION OF YOUR 
PRESENT BUSINESS? 


Names and address of over 100 firms that will loan you 
capital on: equipment, inventories, account receivables, 
factoring, time sales contracts, and Redis counting. 



NEED CAPITAL FOR EQUIPMENT, MACHINERY, OFFICE 
FURNITURE, COMPUTERS? 

Names and addresses of 400 firms that will buy your 
equipment for you and lease it to you with the option 
to buy for as little as one dollar at the end of lease term. 


HELPING YOU SECURE FINANCING IS OUR BUSI¬ 
NESS TOO. 

We’ll share our sources with you for less than 50 each. 
Not only will we give you their names, addresses and 
telephone numbers; we'll include the person to contact. 
We will even introduce you personally if you need it. All 
you have to do is fill in the coupon below and mail it 
today, we’ll do the rest. Hurry! Our lenders already 
have over 50 billion dollars on their books. 



Worldwide Finance Exchange 
Box 2952 

Tulsa, Oklahoma 74101 

Please send the lists I have indicated: 

□ Leasing — $25.00 □ Venture Capital — $25.00 □ Business expansion — $25.00 

□ Real Estate — $25.00 □ Any 2 — $40.00 Q Any 3 — $52.00 Q All 4 — $60.00 

Enclosed cash, check or money order to cover above, or charge to my Visa Master-Charge 

Account No._Expiration date_ 

Interbank No_(Master-Charge only) 

Name__ 

Address___ 

City_State 7jp code_ 


CLIP AND MAIL TODAY 

10346 
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Feb 11 North Orange County Com¬ 
puter Club meets at Chapman 
College, Orange, CA, at 12:00.105 
Hashinger Hall Auditorium. Mem¬ 
bership Chairman, Tracey Lerock- 
er, (714) 998-8080 eves. For de¬ 
tails write P.O. Box 3603, Orange, 
CA 92655. 

Feb 13 Okaloosa Computer Hobby¬ 
ist Club will meet in the Commun¬ 
ity Room of the First Federal Sav¬ 
ings & Loan Assoc, of Okaloosa 
County, 158 Elgin Pkwy N.E., Ft. 
Walton Beach, FL at 7 P.M. For 
details call (904) 242-5938. 

Feb 13 Rome Area Computer En¬ 
thusiasts (RACE) meets on the 
second Tuesday of every month 
at Patty’s Stagecoach Inn at 7:30 
P.M. For details contact Mike 
Troutman, RD 1, W. Carter Rd., 
Rome, NY 13440, (315) 336-0986. 

Feb 14 Home Computers Users 
Group for Radio Shack TRS-80 
meets at 7:30 PM. For details write 
or call TRS-80 Users Group Infor¬ 
mation of Eastern Massachusetts, 
c/o Miller, 61 Lake Shore Road, 
Natick, MA 01760, (617) 653-6136. 


Feb 14 Homebrew Computer Club 
meeting will begin at 7 P.M. in 
Menlo Park, CA at the Stanford 
Linear Accelerator Center Audi¬ 
torium. Contact the club at P.O. 
Box 626, Mountain View, CA 
94042, (415) 967-6754 for details. 

Feb 14 Blackhawk Bit Burners Com¬ 
puter Club meets on the second 
Wednesday monthly at 7:15 PM in 
Rockford, IL. For more informa¬ 
tion contact Frank D. Dougherty, 
325 Beacon Dr., Belvidere, IL 
61008, (815) 544-5206. 

Feb 15 Madison Computer Society 
will meet at 7:30 P.M. at 2707 
McDivitt Rd., Madison, Wl 53713. 
Mike Shoh, president. 

Feb 15 Northwest Computer Soci¬ 
ety meets in the Pacific Science 
Center in Seattle, Room 200 at 
7:30 P.M. The club also meets on 
the third Thursday of the month. 
For more details write NCCN, 
Box 4193, Seattle, WA 98055. 

Feb 15 Sacramento Pet Workshop 
meets from 7-10 P.M. For more in¬ 
formation contact David Howe, 
(916) 445-7926. 


Feb 16 Amateur Computer Group 
of New Jersey (ACGNJ) meets at 
UCTI, 1776 Raritan Rd., Scotch 
Plains, NJ 07076 at 7 P.M. For fur¬ 
ther information write to the club 
at the above address. 

Feb 16 Long Island Computer 
Association meets at 7 PM at the 
New York Institute of Technology, 
Old Westbury Campus, Route 
25A, Rm. 508. For more details 
write Long Island Computer 
Association, 36 Irene Lane East, 
Plainview, NY 11803. 

Feb 17 Computer Hobbyist Group of 
North Texas meets at UTA Univers¬ 
ity Hall, Rm 108 at 1 PM in Arling¬ 
ton, TX. For details contact Neil 
Ferguson at P.O. Box 1344, Grand 
Prairie, TX 75051, (817) 387-0612. 

Feb 17 Philadelphia Area Computer 
Society will meet at 2 PM at 
LaSalle College Science Bldg, at 
the corner of 20th & Olney Ave. 
For more details write PACS, P.O. 
Box 1954, Philadelphia, PA 19105. 

Feb 17 The 7C’s Committee (Affili¬ 
ated with the Cleveland Digital 
Group) will meet at Cleveland 


NOW A SOLUTION 
TO YOUR I/O HEADACHE # 33 



MC, E3AC, COD accepted 


The OE 1 □□□ Terminal is a low cost 
stand alone video terminal that 
operates quietly and maintenance 
free. It will allow you to display on a 
monitor or modified T.V. 1 6 lines of 6 A 
characters. The characters can be any 
of the 9 6 ASCII alpha numerics, and any 
of the 32 special characters. In 
addition to upper-lower case capability 
it has a scroll up feature and full X-Y 
cursor control. All that is required 
from your m icrocom puter is 300 
baud, RS 232 or 20 mA current loop, 
serial data. And if that is not enough 
the price is only $275.00 in kit or 
$350.00 assembled, plus$5.00 
shipping and handling. To order phone 
or write. 

OTTO ELECTRONICS 

P.O. Box 30BB 
Princeton, N.J. 08540 
609/448-91 B5 
Dealer Inquiries Invited 

N.J. residents add 5°/o sales tax. 
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State University Student Services 
Bldg., in the Kiva Room at 2:00 
P.M. For more information write to 
Cleveland Digital Group, 8700 Har¬ 
vard Ave., Cleveland, OH 44105. 

Feb 17 San Diego Computer Soci¬ 
ety will meet at the Grossmont 
Community College Student Cen¬ 
ter, 8800 Grossmont College Dr., 
El Cajon, CA. Doors open at 12:30. 
For details write P.O. Box 9988, 
San Diego, CA 92109, or call (714) 
565-1738. 

Feb 18 Central Florida Computer 
Club will meet at 2010 Fosgate 
Dr., Winter Park, FL 32789 2:00 
PM. Contact Bill Kerns for details. 

Feb 18 Cleveland Digital Group 
meets at 2 P.M. in the old railroad 
station at Safier’s Inc., 8700 Har¬ 
vard Ave., Cleveland, OH 44105. 
Write the club at this address for 
more information. 

Feb 22 Space Coast Microcompu¬ 
ter Club will meet at 7:30 PM at 
the Merritt Island Library, Merritt 
Is., FL. Contact Glynn Mills at R3, 
Box 904, Merritt Is., FL 32952. 


Feb 23 Alamo Computer Enthusi¬ 
asts meet at 7:30 PM in Rm 208 at 
Naylor Technical Center, St. Phil¬ 
ip’s College, San Antonio, TX. For 
details call (512) 532-2340, or 
write to the club at 5411 Cerro 
Vista, San Antonio, TX 78233. 

Feb 23 Washington Amateur Com¬ 
puter Society will meet at the 
Catholic University of America, 
St. Johns Hall, in Washington, 
D.C. Contact Bill Stewart at (202) 
722-0210 for club details between 
the hours of 10 A.M. and 12 P.M. 

Feb 25 Birmingham Microproces¬ 
sor Group will meet at Southcen¬ 
tral Bell Company headquarters 
bldg, at 2 P.M. For further details 
write or call Jim Anderson, 2931 
Balmoral Rd., Birmingham, AL 
35223; (205) 897-9630. 

Feb 25 Summit City Computer Club 
will meet at the McMillen Library 
on the Indiana Institute of Tech¬ 
nology Campus in Ft. Wayne, IN. 
For details write the club at P.O. 
Box 5096, Ft. Wayne, IN 46805. 


Feb 27 The Digital Group Group 
meets the last Tuesday of each 
month in the meeting room of 
Consumer Systems at 2107 Swift 
Rd., Oak Brook, IL at 7:30 PM. For 
more information write the group 
c/o William L. Colsher, 4328 Nut¬ 
meg Ln„ Apt. Ill, Lisle, IL60532. 

Feb 27 The Apple Portland Program 
Library Exchange (APPLE) meets 
on the last Tuesday of each 
month at 7:30 PM. For location 
and details contact Ken Hoggatt, 
9195 SW El rose Ct., Tigard, OR 
97223, (503) 639-5505 or (503) 
644-0161, Ext. 6136. 

Feb 28 The National Capitol Chap¬ 
ter of the Tandy Computer Users 
Group meets on the last Wednes¬ 
day of each month. For details 
contact Rod Wright, 8205 Chivalry 
Rd., Annandale, VA 22003, (703) 
560-5854. 

Feb 28 Atlanta Computer Society 
will meet at 7:30 PM in the Com¬ 
munity Meeting Rm at Decatur 
Federal Savgs. & Loan Assn.; 
1630 Mt. Vernon Rd., Dunwoody, 
GA. For details write ACS, P.O. 
Box 88771, Atlanta, GA 30338. 


AVAILABLE JANUARY 1 

GENERAL BUSINESS PACKAGE 


SYSTEM DESCRIPTION 

a 

The development of this small business system has taken 

DEFINITION 

a 

nearly a year and $110,000.00. 

FEATURE DESCRIPTION 

a 

It consists of integrated General Ledger, Accounts Receivable, 

DEFINITION 

a 

Accounts Payable, Inventory, and Payroll. 

FUNCTION DEFINITION 

a 


FILE DEFINITION 

a 

The initial release is in CBASIC* running under CP/M.** 

SYSTEM REDEFINITION 

a 

Other versions will soon be available. 

ITERATION OF ABOVE 

a 

This software is hardware independent requiring only 32K 

SYSTEM INTEGRATION 

a 

and two diskette drives, is use licensed, and is available in 

CHARTING AND ANALYSIS 

a 

source code to authorized dealers and distributors. If you 

PROGRAM DEFINITIONS 

a 

sell or plan to sell in the small business market, it is both 

FLOW REVIEW 

a 

profitable and advantageous to sell a customized business 

STREAM REVIEW 

a 

solution, NOT a rigid, inflexible package. 

REVIEW AND REDEFINITION 

a 

We are now accepting applications from individuals and firms 

DOCUMENTATION ANYALSIS 

a 

for nonexclusive dealerships. End user inquiries will be re¬ 

PSUEDO CODE 

a 

ferred to authorized dealers. Please write for detailed infor¬ 

ITERATION OF ABOVE 

a 

mation and prices. 

CODING 

a 

* Registered Trademark of Software Systems. 

FUNCTION TEST 

a 

** Registered Trademark of Digital Research. 

STREAM TEST 

a 


BETA SITE TESTS 

a 

>\National 

DOCUMENTATION UPDATE 

ESTABLISH DEALERSHIPS 

a 

NOW 

Exchange, Inc. 

Y THE SMALL COMPUTER 

V: t DELIVERY 

NEXT 

SOFTWARE PEOPLE 

NATIONAL SOFTWARE EXCHANGE, INC.•1000 Lake Saint Louis Blvd.« Suite 17 


Lake Saint Louis, Mo. 63367 *(314) 625-2400 
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Mr. Comp Uter 
01010 Computer Lane 
Tommorrow. U S A 

Dear Mr. Uter 

No need to settle for second 
best any longer Now you can 
produce 'hard-copy” pr ,nt- 
outs on a Selectrrc II. and do it 
at a low cost! 

You really should get more 
information — —- 


Mr Comp Uter 
01010 Computer Lane 
Tommorrow USA 


on SELECTRA 


IF YOU OWN A TRS 80 * . 

i^QUin PUTS YOU JUST A 
CABLE LENGTH AWAY FROM A 

"U APn_ f)V y| / Typewriter Quality: \ 

IHnU UU I I * clean, clear, high-fidelity / 


Word Processing System! 


. . .just a simple hook-up with the supplied cables 
and your SELECTRA-PR/NT is ready to run. 

For Word Processing on a TRS-80, for example, 
just command "LPRINT" and SELECTRA-PR/NT 
automatically outputs clear, clean, high-fidelity, 
hard copy. . . . and of course you can use it to 
print-ou t any other information you might need. 

SPECIAL NOTE: 

SELECTRA-PR/NT is a Selectric II typewriter and 
although it has been modified for computer 
print-out, it may still be used as a standard 
office typewriter. 


SELECTRA-PR/NT is VERSATILE! 
SELECTRA-PR/NT is compatible with most micro- 
and mini-computers including PET • Apple • 
Heath H8 • /MSA/ • Cromemco • Alpha Micro¬ 
systems • Space Byte • North Star Horizon • 
SWTP • Vector Graphic • Sol • Polymorphic • 
Digital Group • Ohio Scientific • Altair • Sorcerer 
Xitan • Rex • KIM • EXORcisor .... 


"From now on, PRINT-OUT 
takes on a new meaning" 


PRICE: $1,850.00* ’TRS-SO Version $1925.00 

OPTIONS: 

Dual Pitch $125.00 

Correction Feature $125.00 

Noise Reduction Feature $50.00 
RS 232 Interface $195.00 


Direct international Sates 


17648 0m* Drive 
Granada Hitt*. CA 91344. USA 


Discounts Available to 
EDUCATIONAL ACCOUNTS 
Contact Delores Sun P.0. Bo* 8394 
Ann Arbor. Mt 48t0$ (313) 065 8514 


M30 

micro 

computer 

devices 

inc. 

Dept. 1*1 

960 E. Orangethorpe, Bldg. F 
Anaheim, California 92801 
Telephone (714) 992-2270 



“Innovators to the Microcomputer Industry” 
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The third West Coast Computer 
Faire, held at the Los Angeles Con¬ 
vention Center on November 4th, 5th, 
and 6th, finally proved that computer 
shows have indeed reached the sat¬ 
uration point. The Faire was a suc¬ 
cess (albeit not as successful as the 
second West Coast Computer Faire). 
The biggest booths at the computer 
shows now seem to be taken by 
electronic and hardware distributors 
who are there to sell directly. A ma¬ 
jority of the microcomputer manu¬ 
facturers no longer show up. 

Robert Freedman of Lawrence, 
Massachusetts, had the most imagi¬ 
native exhibit; it was his “magic 
wand.” Mr. Freedman taped a bunch 
of LEDs to the end of a steel rule and 
lit them in the proper sequence so 
that when you wave the steel rule 
back and forth messages are gener¬ 
ated out of the moving LED lights. 
There might be an interesting pro¬ 
motional gimmick in the idea. Any¬ 
one interested can call Mr. Freed¬ 
man at (617) 683-4659. 

The most important development 
to occur at the Computer Faire was 
the final formation of a “Microcom¬ 
puter Industry Trade Association” 
(MITA for short). A temporary “ad 
hoc” board of directors was nomi¬ 
nated for MITA; I am one of the 
board members. Jim Warren was 
elected chairman by the temporary 
board. For information regarding 
MITA, its aims, and how to join, con¬ 
tact Jim at (415) 851-7075. An organi¬ 
zation such as MITA is badly needed. 
The microcomputer industry is now 
maturing and needs to be recognized 
as something more than a bunch of 
inexperienced amateurs and some¬ 
thing different from the computer or 
semiconductor industries. 

In a recent column I described the 
business software now available 
from California Microcomputer 
Company. Richard W. Smith, of the 
California Microcomputer Company, 
brought to my attention the fact that 
their programs are written in Opus 
— a stack-oriented BASIC from Ad¬ 
ministrative Systems Inc. of Denver, 
Colorado. I had erroneously de¬ 
scribed the programs as written to 
run under CP/M. 

In 1979,1 believe we will see three 
separate and distinct branches of the 
microcomputer industry emerging. 

More than anything else, 1979 will 
be the year of the small business 
system. At least half, and perhaps 
more than half the computer stores 
in this country are already primarily 
small business system houses. I 
predict that more than 100,000 small 
business systems of the microcom¬ 
puter variety will be sold during 
1979. It is up to computer stores to 
see how large a portion of this mar¬ 


ket they can seize. I believe the prin¬ 
ciple new small business system en¬ 
try for 1979 will come from Texas In¬ 
struments. Radio Shack and Com¬ 
modore must still beef up their peri¬ 
pherals before they will compete ef¬ 
fectively in the mainstream of small 
business systems. 

The second important emerging 
market for microcomputers is the 
entertainment market — which is 
perhaps the direction in which the 
pure personal computer has gone. 
Apple, Exidy, the PET, and the 
TRS-80 represent the spectrum of 
this market. I believe we will con¬ 
tinue to see explosive growth in this 
market, with small systems ulti¬ 
mately selling for $300 or $400. Of 
course, in this price range you will 
not get a floppy disk or a primitive 
printer. 

It is going to take some dramatic 
new games to fire the imagination of 
buyers to the point where they will 
buy personal computers simply for 
game playing. Someone somewhere 
is going to produce that game which 
sweeps the nation and makes 
“Time” Magazine. That game (or 
games), when it appears, will do 
more than anything else to boost 
sales of microcomputers for enter¬ 
tainment. 

The third and least understood 
segment of the personal computing 
market is the hardware segment. In 
terms of dollar volume, this is 
perhaps the smallest market. People 
in this market buy chips and build 
their own hardware. I believe this 
market is grossly overlooked be¬ 
cause it represents such a small 
dollar volume for computer stores, 
and almost no volume for manufac¬ 
turers. But in the long run, I believe 
this will be the most significant seg¬ 
ment of the microcomputer market 
because it will bring more new and 
successful companies, and more 
important applications for micro¬ 
electronics than any other area of 
the semiconductor industry. For the 
good of us all, I believe that the hard¬ 
ware enthusiasts who buy chips and 
wire-wrap boards should be given 
every encouragement, and a lot 
more exposure. Why don’t you folks 
organize your own sessions at the 
computer shows and perhaps spon¬ 
sor a few more columns in maga¬ 
zines? Our future may well ride on 
your endeavors. 

There are some interesting dealer 
developments occurring. Where 
suppliers are weak, dealers have 
shown an interest in taking over the 
supplier. This is very healthy senti¬ 
ment and one I would encourage. In 
particular, I suggest that the Byte 
Shops of the nation should take over 
the central Byte organization. □ 


28 INTERFACE AGE 


JANUARY 1979 





RADIO SHACK GETS HELP 


Bootstrap Enterprises of Richardson, Texas has been 
merged with HOW Distributors of Houston, Texas to form 
American Micro Products, Inc. This newly formed organiza¬ 
tion is one of the first to take advantage of the rapid end user 
build up of Radio Shack computers. As the President, William 
McNeil, explains Radio Shack to date has directed sales of 
their computer toward the business market. The TRS-80 is a 
powerful and versatile instrument that can be used in other ap¬ 
plications. AMP plans to penetrate this expanding non-busi¬ 
ness market by: 

1. providing a series of well engineered quality peripher¬ 
als with maximum flexibility. 

2. directing many of these products toward areas where 
the main frame manufacturer has little expertise. 

3. making each of these specific interface devices highly 
portable. 

NEW PRODUCTS FOR YOUR TRS-80 

Most computer applications, be they business or scientific, 
require hard copy output. AMP has developed two line printer 
interfaces, the TRS-80 PM and the T Print Card, that operate 
without the Radio Shack Expansion Module. The first is a dever 
little module measuring approximately 4” x 2 V 2 ” x W* that plugs 
into the back of the TRS-80 and interfaces it directly to most 
popular printers requiring parallel input. 

The second is a Vector 44 pin size card that provides the 
same capabilities of the Print Module but is designed to plug 
into a six slot mother board called the T Buss. 

Each T Buss is supplied with one soldered on Elco connec¬ 
tor with edge guides, PC board, and two feet of connecting 
cable with attached connector. Up to five additional Elco con¬ 
nectors (T CON) can be ordered and user installed. AMP offers 
the T Buss (A) with all six connectors factory soldered and 
tested for these people who do not wish to mount the remain¬ 
ing five on the mother board. 

The T CRY and the T POW are two more options on the T 
Buss. The former is a fully buffered 2 MHz crystal oscillator that 
can be used for timing and control. The ladder is a power sup¬ 
ply that produces 3 ampheres at ±5 volts and 500 MA at + 
12 volts. 

Once the TRS-80 user has this mother board he can select¬ 
ively pick plug-in-boards designed to accommodate a wide va¬ 
riety of interface requirements. Serial 10, four part parallel 10, 
AC control, A to D, IEEE, EPROM, music and sound effects 
are some of the products AMP plans to offer as plug-in-cards 
for the T Buss. This buss structure serves as a vehicle by which 
American Micro Products can focus the power of the TRS-80 
on applications such as process control, data acquisition, and 
entertainment. 

As previously stated, manufacturing of unique and flexible 
TRS-80 peripheral products is the goal of AMP. What hasn’t 
been stressed is the fact that they plan to make their plug-in 
cards highly portable. Should, for example Texas Instruments 
introduce a personal computer AMP would need only change 
the mother board and instantly most if not all of the current 
TRS-80 plug-in-boards would be compatible to the Tl unit. 
This is a very powerful concept because it allows the end user 
to change CPU’s while still salvaging the majority of his system. 

WHO IS BEHIND THE P.O. BOX NUMBER 

American Micro Products, Inc. has three principal company 
officers, George Carlson, Bill McNeil and Gil Hartwell. Prior to 
heading up the engineering department at AMP, Carlson work¬ 
ed at Texas Instruments where he designed and built, among 
other things, the Tl 59 calculator CROM emulator and the high 
speed 59 production card writer. Interesting enough both sys¬ 
tems were built around Poly 88’s. 

Marketing and sales of AMP products are handled by Bill 
McNeil. He too hails from Tl where he held such positions as 


District Sales Manager, Area Sales Manager and, for the last 
two years, Marketing Manager for Desk Top Programmable 
Calculators. McNeil’s extensive sales and marketing exper¬ 
ience coupled with the knowledge of application software 
compliments Carlson’s engineering expertise. 

The third member of the team, Gil Hartwell, is the successful 
owner and president of a multi-million dollar office equipment 
dealership in Houston. His presence brings American Micro 
Products the indepth business and entrepreneural knowledge 
few new companies receive. AMP will be located at 6550 Tamef 
a few blocks from Hartwell’s corporate headquarters. 


Flexible & Dedicated 

TRS-80 INTERFACE 




T Buss with T Print card, Vector prototype card, 
two optional connectors, and optional T Cry 
crystal oscillator. 


TRS-80 print module. 


AMERICAN MICRO PRODUCTS, INC. 

6550 TARNEF • HOUSTON, TX. 77074 • (713) 777-0687 


Product 

Price 

T BUSS 

$4995 

T BUSS (A) 

$99 95 

T Con 

$ 995 

TPow 

$99 95 

T Cry 

$1495 

T Print 

$89 95 

T Print Cable’ 

(Centronics/Axiom) 

$24.95 

T Print Cable* 

(Telpar) 

$2495 

TRS-80 PM 

(Centronics/Axiom) 

$99 95 

TRS-80 PM 
(Telpar) 

$99.95 

Texas residents add 5% sales tax 


* Needed to complete the interface 
printer, and the TRS-80 


Quantity Total Price 


Total _ 

between the T Print card, the respective 


NAME 


ADDRESS 


cny __STATE_ZIP _ 

□ CHECK ENC □ VISA □ MASTER CHARGE 
CARD #_EXP DATE :_ 
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TRS-80 

2 DISK SYSTEM 
Payroll 125 Employees 
Accts. Pay. 225 Vendors 
Accts. Rec. 225 Customers 
Gen. Ledger 200 Accounts 
Job Cost 25*45 Jobs 
3 Disk Double Quantities 

TRS-80 
S240.00 each 


IBM 5110 

INDEXED FILES 
Farm Payroll 
Gen. Payroll 
Fruit Packer Payroll 
Accounts Payable 
CPA Gen. Ledger 
Accounts Receivable 
Job Costing 

IBM-5110 
$520.00 each 


IMMEDIA TE DELIVER Y 
ALLS YSTEMS LICENSED 


For sample reports send $6.00 to cover postage & handling. 
First time user cookbook documentation. 

Money Order ,‘VISA, Master Charge only, Please. 


COMPUTER SYSTEMS 
DESIGN, INC. 

P.O. Box 735 
Yakima, Wa. 98907 
Call 1-509-575-0320 
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PROFESSIONAL ADVISORS 

This is the first of two columns which will deal with 
the topic of selecting professional advisors for your busi¬ 
ness. Regardless of how small a business is, it is impor¬ 
tant to consider the need for an attorney, accountant, 
banker, and insurance broker. Even if they are not needed 
immediately, they should be selected as soon as the busi¬ 
ness gets going so they are there when they are needed. 

One of the most common mistakes made by the own¬ 
ers of small businesses is to fail to secure competent 
professional advisors or fail to use them once they are 
selected. The danger in not attending to these matters 
in the initial stages of setting up a business is that prob¬ 
lems which do not surface until much later may go un¬ 
noticed by the entrepreneur. The nature of legal, 
accounting, banking, and insurance problems are such 
that often the symptoms of a problem are often mani¬ 
fested at a date much later than the date of the action 
which caused the problem. 


r 



ADDRESSING 


TWO INDEPENDENT 4K BLOCKS SELECTED 
BY PLUGGABLE JUMPERS AT BOARO EDGE 


DIGITAL / JL 


RELIABILITY 
QUALITY 
DEPENDABILITY 


BlrfR5 

8K STATIC RAM 
ASSEMBLED 
S-100 


PROTECT 
BUFFERING 
LOW POWER 


ON-BOARD SWITCH WRITE PROTECTS/UNPROTECTS ALL 8K 
OR EACH 4K BLOCK CAN BE PROTECTED VIA FRONT PANEL 

ALL S-100 BUS LINES ARE FULLY BUFFERED 
ONE LS-TTL LOAD PER UNE 

21L02 RAMS - THE 8KRS TYPICALLY REQUIRES 1 5 AMPS 
AT 8 VOLTS - 4 ON-BOARD 5 VOLT REGULATORS 


WAIT STATES 


0.1, OR 2 WATT STATES MAY BE SELECTED 
VIA A PLUGGABLE JUMPER 


QUALITY 

GUARANTEE 

DELIVERY 

PHANTOM 

TESTING 


THE BOARD IS GLASS EPOXY WITH SILK SCREEN LEGEND. 

FULL SOLDER MASKS ON BOTH SIDES. aOW SOLDERING, GOLD CONTACTS 

IF NOT SATISFIED RETURN THE UNOAMAGED 8KRS WITHIN 
10 DAYS FOR FULL REFUND • ALSO 90 DAY LIMITED WARRANTY 

STOCK TO 30 DAYS - CALL BETWEEN 8:30 AND 6:00 TO RESERVE 
YOUR 8KRS OR FOR MORE INFORMATION 

MEMORY DISABLE IS IMPLEMENTED VIA PHANTOM (PIN 67) 


COMPLETE TESTING NOT ONLY OF ALL MEMORY CELLS BUT ALSO 
OF ALL SUPPORT CIRCUITRY AND OPTIONS 


SPECIAL 


INTRODUCTORY 

PRICE 

ASSEMBLED/TESTED 


450 ns 250 ns 


$14995 $18995 

CALIFORNIA RESIDENTS ADD 6% TAX 


(714) 992-5540 
2555 E. CHAPMAN AVE. 
SUITE 604 

FULLERTON, CA 92631 



DIGITAL / -TL 
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This column will address the topics of how to select 
an attorney and accountant and what to expect from 
them in the way of services. 

CHOOSING AN ATTORNEY 

When choosing an attorney to represent any busi¬ 
ness, there are a couple of points to keep in mind. First, 
remember that the legal problems encountered by a 
business are usually very different than those encount¬ 
ered by individuals. It makes sense, therefore, to choose 
an attorney who specializes in business law. The attor¬ 
ney who did some friend’s divorce is probably not the 
best person to choose, even though he is a heck of a 
nice guy and would love to do it. 

The problem most often faced by entrepreneurs can 
be loosely grouped into two categories, legal and tax. 
Legal matters include such items as partnership agree¬ 
ments, incorporation, contracts, etc. Tax items will in¬ 
clude such things as selecting depreciation, whether or 
not to incorporate, and the deductibility of expenses. An 
attorney will be able to offer advice on the legal matters 
by himself, but get the opinion of both your attorney and 
accountant about tax matters. An attorney should be 
willing to work with not only the company’s accounting 
but all of the business’s other professional advisors. 

The best way to find an attorney who specializes in 
business and tax law is through referrals from other 
businessmen or businesswomen. If they have a com¬ 
pany similar in size to the one being planned, and they 
are pleased with the work that has been done for them, 
then talk to the attorney who does the work. One should 
talk to several business owners to get as many names 
as possible. 
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the $ 988 Surprise ... 


If you haven’t looked carefully 
at the Level-II 16KTRS-80, 
you’re in for a big surprise! 
Level-II BASIC gives TRS-80 
advanced features like com¬ 
prehensive string handling, 
multi-dimension arrays, 
multi-letter variable names, 
named cassette files, full edit¬ 
ing, integer arithmetic, 
single (6-digit) and double 
(16-digit) precision arithme¬ 
tic, formatted printing, 
memory-mapped video (print 
directly at any of 1024 screen 
positions), 128x48 video 
graphics (may be intermixed 
with text), error trapping, auto 
line numbering, TRACE, 
PEEK and POKE ... to name 
just a few. Because Level-II is 
in ROM, TRS-80 powers-up 
ready to go with the full 16K 
RAM available for your use. 


This means TRS-80’s memory 
is equivalent to a 28K RAM- 
based system. 

New for 1979—TRS-80 s 
numeric (calculator) keypad 
included on every 16K com¬ 
puter, and available as an 
add-on for present owners. 

TRS-80’s modular design 
allows easy expansion. Add 
up to 48K RAM, Expansion 
Interface, printers, 1 to 4 
Mini-Disks, RS232C, tele¬ 
phone acoustic couplers, 

Voice Synthesizer, dual cas¬ 
sette recorders, our System 
Desk and Printer Stand. Sur¬ 
prisingly, these are not prom¬ 
ises of things to come, but real 
products being delivered right 
now. Software from games to 
General Ledger are available, 
with more cassette and disk 
software being added 
monthly. 


Radio Shack’s 58 years of con¬ 
sumer electronics leadership, 
our 50 regional repair centers 
(growing to 100 this year), our 
new Radio Shack computer 
centers, and our NYSE-listed 
billion-dollar parent, Tandy 
Corporation, insure that cus¬ 
tomer support is always avail¬ 
able right where it should 
be—locally. 

So if you haven’t seriously 
looked at TRS-80 yet, ask 
your local Radio Shack for our 
new 20-page fact-filled catalog 
and be prepared for a $988 
surprise. Surprising power— 
features—price—support! 
Level-II 16K systems include 
everything pictured, plus the 
manual. Better to be surprised 
now. . . before you choose 
the wrong microcomputer 
system. 



l6K Available RAM 
12K Level-II BASIC in ROM 
Full-Size Typewriter Keyboard 
ILL. Listed, Portable 
Complete ... Plug in and Use 


Sot »»«*«*» 


i m.— w-** 

4 CITf—HJRT UDKTM 

5 ST—tX 

i zip-m® 


I Radio /hack 


The biggest name in little computers® 

A DIVISION OF TANDY CORPORATION • FORT WORTH, TEXAS 76102 
OVER 7000 LOCATIONS IN NINE COUNTRIES 
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WOOOMOMOOOOOOOOOOOOOOO 

GET YOUR 
BRAIN FOOD 

from dilithium Press 

INTRODUCTION TO 
TRS-80 GRAPHICS 

Don Inman 

One of the most exciting capabilities of the 
low-cost personal computer is its ability to 
provide graphical data displays that previously 
cost thousands of dollars. This book provides 
a complete introduction to the basics of 
graphics programming using dozens of real 
examples for use on your TRS-80. The book 
begins with the most basic concepts of line 
drawings and then leads the reader on to 
geometric shapes, moving figure animation, 
and other more advanced topics. No mathe¬ 
matics is required, but some familiarity with 
the BASIC programming language is assumed. 
($8.95 paper) 

COUNTDOWN: Skydiver, Rocket 
and Satellite Motion 
on Programmable Calculators 

Robert Eisberg and Wendell Hyde 

This book will show you how to use an 
inexpensive programmable calculator to accu¬ 
rately predict the motion of a variety of 
interesting objects. Using only basic mathe¬ 
matics and physics you will be able to 
calculate the motion of skydivers. single- and 
multi-stage model rockets, earth satellites, 
plants and alpha particles. No experience with 
programmable calculators is necessary. ($6.95 
paper) 

32 BASIC PROGRAMS FOR THE 
COMMODORE PET COMPUTER 

Thomas H. Rugg and Phillip S. Feldman 
This is the answer book for programming your 
PET. Each of the 32 chapters fully documents 
a different program, including: general appli¬ 
cations, games, educational and math pro¬ 
grams, and graphics display. Also available 
are 5 cassette tapes to use with your PET. 
These tapes provide an easy and accurate way 
to program your computer for the greatest 
efficiency, (the book $15.95—each tape $9.95) 

Prices subject to change without 
notice. 50c postage and handling 
per volume. 

dilithium Press 
P.O. Box 92 Dept. 101 
Forest Grove, OR 97116 

Publishing Personal Computing Books Is Our Business! 
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CHOOSING AN ACCOUNTANT 

Choosing an accountant to represent a business in¬ 
volves a number of considerations similar to those en¬ 
countered in choosing an attorney. The first considera¬ 
tion is to learn all of the services an accountant should 
be expected to give, and to make sure that the account¬ 
ant chosen will be able to provide them. 

The services of an accountant are many, but there are 
four major ones that any accountant considered should 
provide. The first is that the accountant should be able 
to set up an accounting system for the organization that 
suits the needs of the company. In addition to maintain¬ 
ing a set of books, a good accounting system will be set 
up to gather information such as analysis of inventory, 
budget and working capital forecasts, and cost account¬ 
ing data so company officers can make informed deci¬ 
sions regarding their financial progress and plans. A 
good accountant will be qualified to help set up this 
kind of system and tailor it to the needs of your specific 
business. 

The second major area of service is taxes. An accoun¬ 
tant should be able to offer advice on a wide range of tax 
matters, from choosing the proper depreciation method 
to looking at the tax implications of a lease/buy deci¬ 
sion. The accountant should be willing to work with an 
attorney in the areas where their tax specialties overlap, 
such as the decision of whether or not to incorporate. 

Audits are another speciality of the accountant. While 
a company may not need an audit during the initial 
stages of development, at some later date the organiza¬ 
tion may desire to take on additional investors or may be 
seeking a bank loan, in either case an audit may be re¬ 
quired. It is best to have an accounting firm that can be 
trusted by everyone to perform the audit. 

An accountant may be of service to the company when 
the organization is in the process of fund-raising. In addi¬ 
tion to providing an audit, the accountant should be able 
to assist the company putting together any financial pre¬ 
sentations, such as projected income statements or fi¬ 
nancial data which may be required by outside investors. 

There are three types of accounting firms available to 
the entrepreneur. They are the Certified Public Account¬ 
ant (CPA), the Public Accountant, and the Enrolled 
Agent. The major difference between them is the rela¬ 
tive degree of qualification. Both the CPA and the En¬ 
rolled Agent are allowed to practice before the IRS. This 
is important if the accountant will do any tax work for 
the company. Unless an accounting firm is licensed to 
practice before the IRS, it cannot back up its tax work if 
the IRS takes issue with its viewpoint. The business will 
then have to secure outside help to contest the IRS deci¬ 
sion. The difference between a CPA and an Enrolled 
Agent is that the CPA has passed the CPA exam in one 
or more states and has fulfilled the necessary experi¬ 
ence requirement. 

The next column will continue with a discussion of 
how to choose a banker and insurance broker.D 


The material presented in this column is intended for 
the reader’s general information. The authors request 
that the reader consult professional advisors prior to ap¬ 
plying this material to his or her specific situation. Any¬ 
one seeking further information may contact the auth¬ 
ors directly at: 

Elliott MacLennan Stephen Murtha 

MacLennan & Lillie 14860 Wicks Boulevard 

2855 Mitchell Drive San Leandro, CA 94577 

Walnut Creek, CA 94598 
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Introducing 
the simple 
TRS-80 Up-grade 



Fast, easy, guaranteed 
expansion to 16K 
at less than half the 
price of Radio Shack. 


Only $140 


Ithaca Audio makes 
it simple 

No false starts and finding you need 
some little item or special tool. Our Kit 
contains all the parts: 8 prime dynamic 
RAMs and a complete set of preprogrammed 
jumpers. No matter which model you have 
(even if you later purchase Level II software), 
you’re covered. 


Complete Instructions 

Our easy-to-follow directions cut instal¬ 
lation time to just minutes. You can do it 
yourself—with no soldering! All you need is 
a household screwdriver. 


100% Guarantee 

Like our kit, simple: if a part ever fails, we 
replace it, FREE. 

Available now 

Order from your favorite retailer. If by 
chance he hasn’t stocked them yet we’ll ship 
him your Kit right away. 


For technical assistance call or write to- 

ITHACA 

AUDIO 

Phone: 607/273-3271 

P.O. Box 91 Ithaca, New York 14850 


Available off-the-shelf at these fine computer dealers. ® 1978 l,haca Audi0 

AL: BIRMINGHAM: Computer Center, (205) 942-8567. HUNTSVILLE: Computerland, (205) 539-1200. CA: BERKELEY: Byte Shop, (415) 845-6366. EL CERRITO: Computerland, 
(415) 233-5010. HAYWARD: Computerland, (415) 538-8080. LOS ALTOS: Computerland, (415) 941-8154. MARINA DEL REY: Base 2, (213) 822-4499. MT. VIEW: Digital Deli, (415) 
961 -2670. SAN FRANCISCO: Computerland, (415) 536-1592. SAN JOSE: Electronic Systems, (408) 226-4064. SAN RAFAEL: Computer Demo Room Inc., (415) 457-9311. WALNUT 
CREEK: Computerland, (415) 935-6502. DE: NEWARK: Computerland, (303) 738-9656. FL: FT. LAUDERDALE: ComputerAge, (305) 791-8080. POMPANO BEACH: ComputerAge, 
(305) 496-4999. TAMPA: Micro-computer Systems, (813) 879-4301. IL: NILES: Computerland, (312) 967-1714. OAK LAWN: Computerland, (312) 422-8080. PEORIA: Computerland, 
(309) 688-6252. KS: OVERLAND PARK: Personal Computer Center. (913) 649-5942. WICHITA: Computer Systems Design, (316) 265-1120. KY: LOUISVILLE: Computerland, (502) 
425-8308. MA: CAMBRIDGE: Computer Shop, (617) 661-2670. MD: ROCKVILLE: Computerland, (301) 948-7676. Ml: ANN ARBOR: Newman Computer Exchange, (313) 994- 
3200. ROYAL OAK: Computer Mart, (313) 576-0900. NJ: ANDOVER: Atlantic Microsystems, (201) 549-0189. BUDD LAKE: Computer Lab of New Jersey, (201) 691-1984. CLARK: 
S-100, (201) 382-1318. ISELIN: Computer Mart (201) 283-0600. SUCCASUNNA: Computer Hut, (201) 584-4977. NY: BUFFALO: Computerland, (716) 836-6511. ITHACA: Computer- 
land of Ithaca, (607) 277-4888. JOHNSON CITY: Micro World, (607) 798-9800. NEW YORK CITY: Computer Mart of New York, (212) 686-7923. SYRACUSE: Computer Shop of 
Syracuse Inc., (315) 446-1284. OH: CINCINNATI: Digital Design, (513) 561-6733. DAYTON: Computer Solutions, (513) 223-2348. OK: OKLAHOMA CITY: Micronics, (405) 942- 
8152. PA: FRAZER: Personal Computer Corp., (215) 647-8463. STATE COLLEGE: Microcomputer Products Inc., (814) 238-7711. TN: KNOXVILLE: Eastern Microcomputer, (615) 
584-8365. TX: AUSTIN: Computerland, (512) 452-5701. DALLAS: KA Electronic Sales, (214) 634-7870. GARLAND: Digital Research Corp., (214) 271-2461. HOUSTON: Houston 
Computer Mart, (713) 649-4188. UT: OREM: Johnson Computer Electronics, (801) 224-5361. VA: ALEXANDRIA: Computers Plus, (703) 751-5656. ARLINGTON: Arlington 
Electronics Wholesalers, (703) 524-2412. VT: ESSEX JUNCTION. Computer Mart of Vermont, (802) 879-1683. CANADA: ONTARIO: MISSISSAUGA: Arisia Microsystems, (416) 
274-6033. TORONTO: Computer Mart Ltd., (416) 484-9708. WINNIPEG. Patrick Computer Systems Inc., (204) 774-1655. WEST GERMANY: MUNICH: ABC Computer Shop, 
Schellingstrasse 33, 8000 Munchen 40 Microcomputer Shop, Toelzerstr, 8, D-815 Holzkirchen. ISRAEL: HAIFA: Microcomputer Eng Ltd., Haifa 31-070. 
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• Plugs directly into your IMSAI or ALTAIR* and handles up 
to 4 standard single drives in daisy-chain. 

• Operates at standard 250K bits per second on normal disc 
format capacity of 243K bytes. 

• Works with modified CP/M Operating System and BASIC-E 
Compiler. 

• Hardware includes 4 extra IC slots, built-in phantom boot¬ 
strap and on-board crystal clock. Uses WD 1771 LSI Chip. 

• 6-month warranty and extensive documentation. 

• PRICE: Kit $190.Assembled $265 

• ALTAIR is a trademark/tradename of Pertec Computer Corp. 


' / 950 DOVLEN PLACE. SUITE B 
CARSON. CA 90746 
(213) 538-4251 *(213) 538-2254 


Tarbell 

Floppy Disc Interface 

Designed for Hobbyists and 
Developers 




Enhance the state of 
your LSI-1'1 system 

AAM-11L * Auto-answer/Auto-dial low speed modem/serial 
interface. Requires only a ‘CBS’ DAA unit. Emulates DL-11E 
and DN-11. Software transparent. $650 

BUS-11L • Direct X-Y graphic display of bus activity on your 
’scope, with selectable address window. Collect addresses, 
data, and vectors with an external logic analyzer. Two address 
strobes and a 1 MHz counter for software performance monitor¬ 
ing and/or real-time dock applications. $500 

TEXT-11 • Screen editor package for RT-11. Use with any cursor 
controlled CRT Context switch between 2 files. What you see is 
what you get! $500 

Coming this spring: 

ASD-11L • Auto-answer/Auto-dial asynchronous/synchronous 
interface for your high speed modem. 

FEP-11L • Intelligent front-end communications processor for 
up to 4 asynch/synch lines. Fully buffered. Character/line pre¬ 
processing. Multi-protocol support. Reduces CPU terminal 
support overhead. DMA transfers. 2-80 microprocessor. 

PCS-11L • Implements your custom microcode inexpensively 
with bipolar PROMS. Dual height card. Contract micropro¬ 
gramming available. 

NorLek 

The LSI-11 specialists. 

2432 NW Johnson * Portland, OR 97210 
503-226-3515 
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MICRO 
MEDICINE! 


By Wm. V. Weiss, M.D. 

Professional Engineer 


In the introductory column I briefly opened the dis¬ 
cussion of “medical computing” by suggesting that 
medicine is in the process of discovering the computer. 
I must emphasize that there have been many successes 
and failures in this continuing love affair with “great 
computer expectations”. A listing or description of all 
the previous (very monotonous) applications of medical 
data processing would be too long for anything instruc¬ 
tive other than a potential prevention of the “roinvention 
of the wheel.” Almost every other facet of health care, 
be it research, administration, clinical or educational, 
has been touched by information technology. Massive 
sums have been spent in the promise of some magical 
way of “getting something for nothing” and to the 
amazement of many, the returns have been quite mod¬ 
est in terms of a major impact on the way health care is 
delivered. It is necessary to examine this since the study 
of failure can be more productive than the study of suc¬ 
cess. Certainly from an editorial point of view both areas 
are interesting and deserve attention. 

In stating that much has been done, I don’t want to 
discourage inquiry. Part of the purpose of this forum is 
to encourage questions about past and current experi¬ 
ences in this vast field. I believe that the most interest¬ 
ing days of medical computing lie ahead. The current 
and developing technology allows considerably more 
versatility than previous larger systems on which much 
necessary experience was gained. I believe it is instruc¬ 
tive to briefly review some of the reasons for previous 
failures as an excellent starting point in what I hope will 
be a lively dialogue. 

Before I leave the impression that medical data pro¬ 
cessing has been unrewarding, I must stress some of 
the successes which have advanced, and continue to 
advance, the quality and delivery of health care. Pro¬ 
gress in Hospital Bookkeeping has been an administra¬ 
tive tool of tremendous relevance, but as far as innova¬ 
tion is concerned, it really only represents a duplication 
of management techniques common to industry in gen¬ 
eral. Clinical Laboratory Automation has helped unsnarl 
the tangle of information pouring out of the analytical 
devices in laboratory medicine, i.e. biochemistry, bac¬ 
teriology, and pathology test results. Again this is essen¬ 
tially a “process control” activity and is not so much 
an advance as just a parallel application of existing in¬ 
dustrial data processing know-how. The patient rarely 
sees the direct benefits of these kinds of activities, but 
they definitely serve to control escalating costs by effi¬ 
cient use of existing hospital resources. Although I 
would not want to equate banking services or grocery 
store checking with hospital services, in general it ap¬ 
pears that the use of data processing for logistical pur¬ 
poses could go a long way in the future towards insuring 
that patients are given attention in as rapid and indivi¬ 
dualized a way as humanly possible. At present the pa- 


34 INTERFACE AGE 


JANUARY 1979 


































tient often feels like a client in the “wrong” line at the 
bank. The challenge is to develop systems that human¬ 
ize rather than dehumanize health care. 

C.A.T. Scanning represents a quantum jump in medi¬ 
cal diagnostic testing. Computer Axial Tomography is a 
recent explosive development in the study of inner 
organs (brain, lung, liver, heart, bowel, etc.) which were 
previously hard to visualize by existing x-ray techniques. 
Here, astronomical numbers of computations result in 
organ pictures of spectacular precision and promise 
noninvasive diagnostic accuracy of high degree. This 
technology has an exciting future. Many doctors fear 
this could lead to “conveyor-belt” diagnosis without “the 
laying-on” of hands. Having observed such techniques 
in action, I would advise the pessimists not to hold their 
breath. Perhaps some day this will be possible, but for 
the foreseeable future I predict the incorporation of this 
new tool will be analogous to the days when the stetho¬ 
scope first appeared. It will take massive clinical corre¬ 
lations (a very time-consuming process) before a suffi¬ 
cient fund of experience has been developed. 

Other areas of considerable success in medical infor¬ 
matics include radiotherapy (cancer treatment dose cal¬ 
culations), electrocardiogram analysis, and intensive 
care (physiological) monitoring. Although these applica¬ 
tions are novel to medicine, they truly represent only the 
transfer of existing technology (signal analysis, process 
control) to the medical arena. While these applications 
lack the romance of “automated diagnostics” and other 
artificial intelligence activities, they represent neces¬ 
sary steps in the learning curve of data processing ex¬ 
perience in medical affairs. 

Future success depends upon what 
will be necessary to create a climate 
for change.. .how to show the field 
it is really better off because of the 
computer system, and how to gain 
wide acceptance of a new system. 


What are some of the impediments to a more univer¬ 
sal application of information processing in health 
care? Perhaps an initial important observation is our ex¬ 
pectation. I believe we expect too much too fast, a 
possible by-product of such success in other scientific 
areas. But remember, medicine is still more art than 
science in spite of media proclamations to the contrary. 
As such, art is very difficult to categorize and break¬ 
down into components. This is not offered as an excuse 
but as a real fact which is often lost. 

1. We have yet to accomplish the patient-computer 
and/or physician-computer interaction. 

Remember that relatively inexpensive data process¬ 
ing is a very recent event and medical data processing is 
more than 20 years old. Recall that in medicine we deal 
with very special populations. The patient is frequently 
uncomfortable (in pain), anxious, depressed, or incapa¬ 
citated, and the highly trained physician is often busy 
and with little time to learn how to operate a new device 
or change old written habits. In fact, recent surveys of 
medical computing installations indicate a very strong 
disinclination to terminal interaction on the part of even 
young physicians with computer experience. There can 
be no question that man-machine dialogue has been 
demonstrated, but how successfully remains to be 


Floppy Storage 

for Standard 8 " and Mini 5% " 



The D^S-tETTTr[I/iy2) , ‘ library case provides an ideal 
storage unit for standard and mini floppy discs. Both 
sizes available in your choice of beige, blue and black 
(please specify color). 


Free C^S4Fir¥[E/2J$) , ‘ with purchase of 10 “Scotch” 
brand diskettes (offer expires January 31, 1979). 


STOCK 

NO. 

DESCRIPTION 

UNIT PRICE 

1-5 6-19 20 + 

KS-10 

Kas-ette/10 

4.50 

4.00 

3.65 

KM-10 

Mini Kas-ette/10 

4.25 

3.85 

3.45 

KS-10L 

Pkg. of5ea. Spline 
and Side Panel Labels 

.75 

.70 

.65 

KM-10L 


Standard 8" Scotch Brand™ Diskette 


stock no. 


price each 

740-0K 

IBM Compatible 

$45.00 

740-32K 

Shugart 32 sector 

48.00 

Mini 5%” 

Scotch Brand™ Diskette 


744-0 

Soft Sector 

44.00 

744-10 

10 Sector 

44.00 

744-16 

16 Sector 

44.00 


□ Send the following items □ Send information only to: 
Name_ 


Street 


Quantity 

Catalog # 

Color 

Unit Price 

Total 











Send check or MasterCharge: 

MasterCharae □ VISA 

TOTAL 


6% Tax- 


Card No. 


Amt. Enel 



Exp. Date 
Signature . 


•Calif. Res. add 6% sales tax 


(required) 




18350 BLACKHAWKST., NORTHRIDGE, CA 91326 
PHONE: (213) 368-5891 
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seen. To date it is clear that current terminal technology 
is less than ideal for doctor-machine or patient-machine 
dialogue of other than fairly modest kinds, i.e. well- 
motivated, reasonably alert patients or doctors. 

2. The physician has not been provided with computer- 
based medical applications that exceed his own 
capabilities. 

Most applications have been quite modest in scope. In 
other technical fields the computer performs prodigious 
computations and tasks previously incomprehensible to 
mankind. In health care applications, we have been sat¬ 
isfied to merely duplicate the physician. In mathematics, 
space physics, etc., the computer is regularly called on 
to carry out tasks that all mankind working 24 hours per 
day since creation could not begin to duplicate; but in 
medicine our measure of success has been the diagnos¬ 
tic accuracy of a skilled clinician, EKG analysis which is 
substantially correct, and historical data acquisition 
which saves a physician five minutes per patient. If our 
timidity were matched in other fields, it is unlikely any¬ 
one could have justified the expense or efforts. Perhaps 
the impact of computing in medicine has been disappoint¬ 
ing due to our inability to see beyond the single physi¬ 
cian and, thus, our inability to produce tools that do 
more than emulate the efforts of an individual physician. 
We have seen only “an automation of the status quo.” 
Having developed programs to duplicate the physician, it 
is no surprise to find lack of interest in utilizing such de¬ 
velopments. When researchers developed a technology 
capable of seeing inside the body, of measuring the 
heart’s electrical activity, or developing a new antibiotic, 
there was great interest. No hesitancy about cost, 
justification, impersonal nature, ortechnicality. 


3. To date there has been little proof of medical com¬ 
puting’s significant positive impact on patient care. 

No one could presently question the reliability or valid¬ 
ity of information collected by computer-based inter¬ 
faces. But we have not demonstrated that providers can 
make better or less costly decisions because of it. The 
cost-effectiveness of most systems has never been investi¬ 
gated or demonstrated. Often the problem may lie in the 
relative isolation with which computer researchers func¬ 
tion. They have not often been part of an inter-discipli¬ 
nary team and have little appreciation of those skills 
necessary to bring about change. In fact, research is 
rarely conducted in a fashion that is change oriented. 

Future success depends upon what will be necessary 
to create a climate for change, how to involve users in a 
reexamination of the problem, how to show the field it is 
really better off because of the computer system, and 
how to gain wide acceptance of a new system. These 
limitations have resulted in the expenditure of large 
sums of money on projects which initially showed great 
promise for improved patient care but which in practice 
had little or no clinical impact. Is it unreasonable to ex¬ 
pect resistance to change under these conditions? 

4. A major problem in reducing costly duplication of 
effort is the lack of transferability of programs 
from institution to institution. 

As in the current personal computing field, there is a 
wide array of languages and hardware configurations. In 
fact, there is probably more standardization in personal 
computing than there ever was in medical computing. 
An attempt at a universal medical-system language, 
“MUMPS” (Massachusetts General Hospital Utility 
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Central Data Corporation’s RAM Board 
Standard Features 

• Power-saving dynamic board with on-board invisible 
refresh 

• One-year guarantee on parts and labor 

• S-100 and Z-80 compatible 

For specifications and other information, or to place an 
order, contact: 

Central Data Corporation 
P.O. Box 2484, Station A 
Champaign, 1L 61820 
Ph.(217)359-8010 


A price 

that’s hard to beat. 

Because of new technology and high-volume company 
sales, Central Data Corporation has reduced the price of 
its 16K RAM board by $40 and its32K RAM board by $50. 
Plus, we now offer full 48K and 64K RAM boards. Our 16K, 
32K, and 48K boards are expandable to 64K in 16K incre¬ 
ments. 

• 16K RAM—$249 • 48K RAM—$599 

• 32K RAM—$425 • 64K RAM—$775 

• Memory Expansion Package (16K)—$ 185 

As always, our boards come complete—fully assembled, 
bumed-in, and ready to use. 


A product 

that's better than ever. 

We’ve also made improvements to our board’s design at 
no extra cost to you. 

• Deselectable in 2K increments. Our deselect 
feature enables you to switch off any 2K to avoid 
overlap with your existing memory. 

• Fully socketed memory. This feature enables you 
to expand the memory board yourself. 

• Plug selectable addressing. Now you can re¬ 
address without soldering. 
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The DBM represents a new generation ot ottice 
products for today's.fast growing small business-like 
yours. The DBM will help your secretaries and book¬ 
keepers work more efficiently and accurately. It's 
simple to operate, and your dealer can train your 
people in just a few hours. 

The Assistant Bookkeeper*™ Diskette was devel¬ 
oped to conform to standard accounting practices, 
and will help with accounts payable and receivables, 
do the payroll quickly, and at a moment's notice, 
provide management with up-to-the-minute financial 
reports. 


type a personalized torm letter to everyone on your 
mailing list. 


it’s the office helper. 

Best of all, it's not expensive. You can lease* the 
DBM for less than $300 a month — just like your 
photo copier. And your dealer can provide you with 
on-the-spot training, service and maintenance. 

Ask your dealer to arrange for a demonstration of 
the Diskette Business Machine at your office. Call 
us for the name of the dealer nearest you. 

* Based on lease/purchase. 
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The Assistant Secretary tm Diskette will help any¬ 
one in your office who writes or re-writes letters, 
reports, or generates text for ad copy, brochures or 
legal documents — it's called word processing. And in 
a very short time, your secretary can automatically 



Office Products Division 
Space Byte Computer Corporation 
6464 Sunset Boulevard, Suite 530 
Los Angeles, California 90028 

Telephone (213) 468-8080 
















16 KPLUS 


HIGH RELIABILITY 
MEMORYBOARD 
FORTHES-IOOBUS 



Fully meets proposed 
IEEE Standard 


NEWSTA TE-OF-THE-ART LEADER... 


IDEAL FOR CROMEMCO 
64K DISC SYSTEMS 


Specially designed for the new high speed 
disc systems using DMA and Time Sharing 


• Bank Select 


250 nsec, chips — $495 

Z-80A 4 Mhz. Fast —This fully assembled and tested 
16K board was designed to operate without wait states 
in a 4 Mhz. Z-80A system allowing over-generous time 
for CPU board buffers. It “loafs along” in slower 8080 
and 8085 systems. 


This feature allows running up to 512K of RAM and multiple 
users on your system. It is fully compatible with Cromemco 
software, using output port 40H. 


450 nsec, chips — $465 


• High Reliability 

Reliability begins at Seattle Computer Products with proper 
design. All inputs to the board have Schmitt triggers which 
provide superior noise immunity. Next, we select only first quality 
components for assembly. To catch infant mortality, we test all 
boards following assembly, fully burn them in, and then retest at 
full operating speed. Rigorous quality control is used throughout 
the manufacturing process. 


For 2 Mhz. Systems — Same circuit as above but 
priced lower because of less expensive memory chips. 
It is fully assembled, burned-in, tested, guaranteed. 


Guaranteed — Parts and labor guaranteed for one 
full year. 


• Fully Static TMS 4044 

These Texas Instruments 4K by 1 fully static memory chips 
require no critical clocks or refresh. They allow a straight-forward, 
clean design ensuring S-100 bus DMA compatibility. 


See at your local computer store 

This product offered to individuals only through 
computer stores. If your local store does not carry the 
16K PLUS RAM, call us for the location of our nearest 
dealer. 


• Parallel Addressing Feature 

You may choose to locate blocks of RAM at more than one 
address simultaneously. This feature is ideal for mixing North 
Star software, which begins at 2000H, with other software 
beginning at 0000H. With parallel addressing you can locate 
blocks of RAM in the lowest 8K and at some higher address at the 
same time. 


L 


Seattle Computer Products, Inc. 

1114 Industry Drive, Seattle, WA. 98188 
(206) 575-1830 


38 INTERFACE AGE 


CIRCLE INQUIRY NO. 43 


JANUARY 1979 






Multi-programming System), has had only limited success 
and dissemination to date. This is not so much a lan¬ 
guage, as a database system language. One big prob¬ 
lem has been an inability to use programs in other lan¬ 
guages within this system language. There is, however, 
a fair number of users, and word has it MUMPS will soon 
be available for microprocessor systems. A lot of soft¬ 
ware is currently available. The type of material will be 
discussed in future columns. 

Many projects have presently been oriented to the col¬ 
lection and storage of data rather than to improvement of 
medical decision making. Most successful innovations 
have resulted from careful problem definition and then 
collaboration between clinician and data processing pro¬ 
fessional. Computers cannot be used successfully in 
medicine as long as computer scientists function apart 
from the needs of the users. Ideally, the computer 
should not be used until it has been collectively deter¬ 
mined to be the best tool to solve a problem at hand. 

5. We have not learned from previous mistakes. 

The application of new technology in the battle against 
disease has always been good copy, and the application 
of computers to health care is no exception. Perhaps the 
limelight and pressure to produce results has caused re¬ 
searchers to publish before adequate time had passed in 
individual efforts. The majority of projects today proved 
to be too costly or impractical. There have been too few 
follow up articles detailing the reasons for failures in 
spite of the fact that most researchers are quite willing 
to discuss these reasons. Perhaps this column can help 
serve such a purpose. 


Lest I leave the reader with the feeling that this field 
has too many pitfalls to be of interest to general com¬ 
puter audiences, I must restate firmly my conviction 
that “the past is prologue” and that the real innovative 
medical computing is just about to begin. The key is to 
avoid working in a vacuum. It has been aptly stated else¬ 
where that the “gee-whiz” phase of medical data pro¬ 
cessing is hopefully completed. I believe we will now 
see a period of rapid growth of cost-effective and useful 
medical computing developments. Professional applica¬ 
tions, whether for business or clinical purpose, should 
have well thought-out goals and expectations. 

While I expect for some time that medical professionals 
will remain relatively naive by most computing profes¬ 
sionals’ standards, we can expect to see a rapidly develop¬ 
ing awareness of basic standards as medical computing 
associations spread and disseminate warnings against 
the use of poorly supported and serviced systems. 

In the next column we will examine an area of uni¬ 
versal interest: the use of computers in patient medical 
history collection and analysis. No single application 
has received so much attention, has been subject to so 
much misunderstanding, and has consumed so many 
dollars. An examination of this subject can serve to 
show the very wide gap that sometimes separates the 
user from the data processing professional.□ 


The author can be contacted by writing to Wm. V. Weiss, 
M.D., President, Biolithics, 600 Sherbourne Street, Suite 
803, Toronto, Ontario, Canada M4X 1W4. 


D.M.I. Introduces . . . 

40 COLUMN 

PRINTER 

MECHANISMS 

• 12vD.C. • Life-10 million print lines 

• 2 lines /second 


Price does not include electronics, power supply, 
cabinet, or paper bin. 

Order from: DATA MACHINES INT’L., INC. 

Terrace Hill, Ithaca, NY 14850 

(607) 273-1515 


$ 166 °^ 

F.O.B.: Ithaca, NY 


This rugged dot matrix (9 x 7) impact printer 
mechanism gives multiple copies. It prints any size 
font, and even graphics (since it is dot addressable) 
using your electronics. 

Five 12vDC print solenoids (Pat. Pending) 
schuttle across the print media which is 4.25 inches 
wide. Characters are constructed a row of dots at a 
time. Paper is advanced one dot row at the end of 
each sweep. A print line takes 9 sweeps (Vz second 
including line space) for a printing rate of 6 lines 
per inch. 

Send $3.00 for a complete data package that in¬ 
cludes specs., outline drawing, timing charts, and 
complete electronic schematics for building your 
own electronics to print 128 ASCI I characters at 
lOchar/inch and 6 lines/inch. 

YOUR $3.00 APPLIES TOWARDS PURCHASE PRICE 
IF ORDER IS RECEIVED WITHIN 60 DAYS. 

DELIVERIES START IN APRIL 1979 - ORDER NOW! 
NY Residents add 7% tax. / Made in U.S.A. 
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BUILDING BLOCKS FOR 
MICROCOMPUTER SYSTEMS, 
CONTROL & TEST EQUIPMENT 



QUALITY 

MICRO¬ 

COMPUTER 


TT-10 

TABLE TOP MAINFRAMES 



ECT-100-F 

RACKMOUNT CARD CAGES 


HARDWARE 

INDUSTRIAL 
EDUCATIONAL 
SMALL BUSINESS 
PERSONAL 


ELECTRONIC 

CONTROL 

TECHNOLOGY 

763 RAMSEY AVE. 
HILLSIDE, N.J. 07205 




POWER SUPPLIES, CPU’s, 
MEMORY, OEM VARIATIONS 


( 201 ) 686-8080 
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—loans-Qsls Cooperation— 

APPLE OWNERS 

SOFTWARE AVAILABLE. . . 

APA09.LABEL PRINT.$10.00 

ADI06.MAILING LIST SYSTEM ..$50.00 

ADI02.FILE USE TUTORIAL ....$15.00 

APA04.FINANCES .$15.00 

APA07.CHECK BOOK.$20.00 

AEI05.SUPER MATH.$18.00 

AEI06.MEMORY AIDE.$18.00 

AEI08.METRIC CONVERSION . .$20.00 

AGI16.HORSERACE.$18.00 

AGI03.KEYBOARD ORGAN ....$18.00 

ON FLOPPY DISK ADD $8.00 
ADD $2.00 FOR SHIPPING AND HANDLING 
FLORIDA RESIDENTS ADD 4% TAX 

SEND CHECK OR MONEY ORDER TO 

M & M SERVICES 

DEPT. 1118, P.O. BOX 520353, MIAMI, FL 33152 
(305) 576-7666 
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By James S. White 


This column is usually written for the small business¬ 
man who is just starting his or her involvement with 
computers. For such a person, the microcomputer can 
be a great tool. 

The micrcocomputer can fill another role well. For the 
more experienced computer user with a large workload, 
the microcomputer can be a powerful and cost-effective 
tool to enhance his traditional computer system. This 
month’s column is written for such a user. 
INTRODUCTION 

Many presently installed Data Processing systems 
consist of a (non-distributed) concentration of com¬ 
puting and peripheral power, a tightly coupled system. 
Jobs are brought to this system to be processed. 
Physical transport of documents or cards, remote job 
entry, and time sharing are all common job communica¬ 
tion techniques appropriate for the traditional computer 
system designed in accord with historical economic 
considerations, such as Grosch’s Law. 

The many advantages of a computer network formed by 
loose coupling of distributed processors have been widely 
publicized. Distributed processor network architecture 
has been adopted by many vendors as the basic design 
technique for new systems. However, many organizations 
presently using Data Processing systems have such an 
investment in hardware, software, and user training that 
they cannot economically benefit from new distributed 
computing technologies without major conversions. 
Another restriction preventing many organizations from 
using distributed computing is that many computer 
system vendors seem likely to initially offer these, 
technologies only with larger computer systems. 

A distributed computing system can be assembled by 
the EDP user. The following techniques are perhaps 
best suited to the medium scale user who has a moder¬ 
ate amount of in-house system development expertise, 
but are at least partly suited to a wide variety of other 
types of users. 

REMOTE TERMINALS 

For many users, the first step towards a distributed 
data processing system is the use of remote keyboard 
terminals. Whether video display or hard copy, whether 
used for retrieval, data entry, or interactive computing, 
these terminals bring the computer to the user. Such 
terminals allow the end user to make the computer an 
integral part of his daily routines. 

Many commercially available terminals, especially 
those developed recently, are classified as intelligent. 
The intelligence in such terminals handles many func¬ 
tions which the terminal can perform better, and at 
lower cost, than the host computer. Intelligence also 
generally results in a higher level of service to, and of 
communication with, the end user. 
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Non-intelligent terminals linked to a microcomputer 
can produce the same benefits. Such a user-assembled 
terminal system consists of: 

• A traditional central computer which maintains the 
data base and provides traditional peripherals, such 
as card reader and punch, high speed line printers, 
and large random-access data storage media. 

• One or more user-programmed microcomputers which 
function as interfaces and as terminal and line con¬ 
trollers. 

• Various personal terminals. 

Such a system can have the following additional ad¬ 
vantages: 

• Terminals may be selected, from the increasingly 
wide variety of types and models available, to meet 
end users’ specific needs. The user organization with 
the capability of interfacing with terminals from a 
variety of vendors can benefit much more than the 
user restricted to any one vendor’s offering of a frac¬ 
tion of the many types of terminals that are and will 
be available. 

• Increased terminal cost-effectiveness. The value of a 
terminal with features specifically selected from a 
wide variety is often greater than one chosen from the 
few available in a particular vendor’s product line. 
Costs of user-selected terminals may be less, partly 
because of the elimination of unused features sup¬ 
plied (and paid for) in general purpose terminals. 

• Terminal intelligence (specifically, the cost of the 
microcomputer supplying this intelligence) can be 
shared among several terminals, and per-unit cost 
thus reduced. Shared intelligence is appropriate where 
several terminals perform similar functions. 

• The intelligence supplied for terminals can be that 
specifically applicable to the user organization. 

• Microcomputers can handle more communication and 
data processing functions than intelligent terminals, 
thus decreasing the load on the central computer and 
effectively (and at low cost) increasing the total com¬ 
puting power available in the system. 

COSTS 

As one cost comparison, consider that general-purpose, 
intelligent terminals purchased from large computer sys¬ 
tem vendors often cost over $4,000. Non-intelligent ter¬ 
minals give equivalent or better results in most applica¬ 
tions and can be purchased for about $1,000. Lease and 
maintenance prices of non-intelligent terminals are cor¬ 
respondingly lower than costs for intelligent terminals. 

The key to practical use of non-intelligent terminals is 
the local microcomputer, particularly the type designed 
for communications. Although such units are available for 
$200, a versatile, comfortably powerful system can be pur¬ 
chased for under $2,000. This $2,000 microcomputer 
cost, added to the $1,500 terminal cost, results in a termi¬ 
nal system hardware cost well under the previously men¬ 
tioned intelligent terminal cost. The normal approach of 
using one microcomputer to support several terminals 
substantially further reduces per-terminal costs. 

Not only are custom terminal costs low compared to 
large computer system hardware alternatives, but the 
cost of a terminal is also quite low compared to the total 
investment most organizations make to support each 
employee and to the value of the productivity increases 
that can result from employee support. Cost benefits in¬ 
crease further as the decreasingly costly terminals 
become cost justified for an increasing number of ap¬ 
plications, thus giving a broader base for allocation of 
central computer and standard software costs. 
HARDWARE 

Microcomputer and low cost minicomputer systems 
which support plug-in terminals and various communica¬ 
tion modes and protocols are available now, literally off 




V& 






12 


■T 


to 


\o°' 






vW 


tot* 






3 V 


Administrative Systems, Incorporated 
(A.S.I.). producer of the MEDiCAL/DENTAL 
ACCOUNTS RECEIVABLE/BILLING software 
package for 8080 /Z 80 based microcom¬ 
puters. is looking for distributors in some 
areas. A fixed license fee .allows you to 
modify and distribute this software to end- 
users as many times as you wish. If you 
have experience with microcomputers, or 
have been working with the medical/dental 
market, you may be qualified to distribute 
this sophisticated software package. For 
complete details, contact us . . . while 
there’s still time. 


ADMINISTRATIVE 
rSTE 


□□SYSi 
□□□INC. 
□□ 


EMS 


1642 south parker road suite TOO denver, Colorado 80211 (.101) 7V>-WM 
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The 

Full-Size Floppy Disk 
Drive System 

Introductory Price of $1,995 (List Price $2,495) 
Fully Assembled and Tested 


• Two full-size 8" Shugart drives 

• Power supply, interface, cables, cooling fan, strong aluminum 
chassis, attractive wood cabinetry. 

• Controller with Western Digital 1771B controller chip and on board 
prom boot strap loader for CP/M T "\ which is the disk operating 
system Software recommended and available separately from EAS 
including assembler, text editor and debugger, and EAS's I/O 
handlers (BIOS) together with 
powerful utilities. 

• Available with or without con¬ 
troller. 

• Capable of formatting diskettes 

• 90 day parts and workmanship 
warranty. 

• S-100, Z-80, 8080 compatible. 

• Storage capacity is a quarter of a million bytes per drive, a total of a 
half a million bytes per system 

• Shugart drives used in our systems have the most mechanical 
reliability of any flexible disk drives on the market. 

• Dealer inquiries are invited. 



Electro Analytic Systems, Inc. 

PO Box 102 • Ledgewood, NJ 07852 
Phone: (201) 584-8284 

*CP/M T “ is a trademark of Digital Research. Inc. 
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ARE YOU 
TAKING FULL 

ADVANTAGE 
OF YOUR 
COMPUTER? 

□ Then we want you. Assembled at the Per- 

H sonal Computing Festival of the 1979 Na- 
I tional Computer Conference will be scores 

of experts with diverse backgrounds. Your 
imagination cannot help but be triggered with new uses and applications 
for your own computer. Over 25 technical sessions will cover such topics 
as: languages, education, robotics, small business applications, speech 
synthesis and recognition, and investment analysis. Live demonstrations 
of applications by individual users will enable you to see the latest per¬ 
sonal computing realities in ac¬ 


tion . Commercial exhibits will bring 
you up-to-date on industry offer¬ 
ings in microcomputer products, 
systems, and services. Take full 
advantage of your computer by 
attending the NCC Personal Com¬ 
puting Festival at the Americana 
Hotel in New York City, June 4-7. 
For continuing information about 
the complete computing experi¬ 
ence at NCC, simply fill out and 
return the coupon below. 


□ YES 


Then we need you. 
You have developed 
an application to a 
point where your re¬ 
sults are up to your own high personal standards. Speak to 
us, and the world, at the NCC 79 Personal Computing Fes¬ 
tival. You can help your friends and colleagues take full ad¬ 
vantage of their own computers by presenting a paper, chair¬ 
ing a session, or demonstrating your application. Valuable 
prizes will be awarded for outstanding applications demon¬ 
strations and for the best papers published in the NCC 79 
Personal Computing Proceedings. Fill out the coupon be¬ 
low, check the box on conference participation, and we’ll 
send you complete information. The deadline for submit¬ 
ting ideas and proposals is February 1,1979. But remem¬ 
ber...whether or not you’re presently taking full advantage of 
your computer, there’s a world of information on the very latest 
in personal computing awaiting you at NCC 79 in New York. 



NCC 79 


IA 


PERSONAL COMPUTING FESTIVAL 

c/o AFIPS, 210 Summit Avenue, Montvale, N.J. 07645 

□ Please keep me up-to-date on NCC 79and its Personal Computing Festival. 

□ Please rush me information on participating in the Personal Computing Fes¬ 
tival program sessions. 

□ I’m interested in demonstrating my own personal computing application; please 
send me details. 

□ My company is interested in exhibiting at the Personal Computing Festival. 

□ Please send information on the NCC 79 Travel Service. 

Name_Title_ 

Company_ 

Street_ 

City_ 


-State. 


.Zip. 
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the shelf, from many vendors. The variety of microcom¬ 
puters, features and peripherals designed for network use 
is continually increasing. Also, many organizations are 
now using equipment which can be augmented and linked 
to form (peripheral parts of) a distributed network. 

Although all system components a user might select 
are not usable as plugged in, due primarily to variances 
in communication techniques, use of the RS-232C 
“standard” allows choice from a variety of terminals 
with close to plug-in characteristics. Differences can be 
relatively easily reconciled by standard microcomputer 
hardware options and user modifications and software. 

Most older computers have communication ports that 
use common protocols. Several types of microcomputers 
are so flexible they can practically conform, through 
software and hardware communication options, to the 
techniques best for the large computer. 

SOFTWARE 

Most presently available microcomputer software isn’t 
oriented to terminal and communication control. There¬ 
fore, linking of assembly language modules and exten¬ 
sive use of large macros presently seem the most effi¬ 
cient user software development techniques. 

The key to efficient software development is the de¬ 
sign of standard modules that can be used on various 
network microcomputers with little or no change. When 
efficiency isn’t of prime importance, the user can bene¬ 
fit from this total software flexibility by designing pro¬ 
grams to precisely meet local needs. Evolutionary soft¬ 
ware changes may also be appropriate; one such ap¬ 
proach is the replacement of large reports, used only for 
retrieval of selected data, by a video or hard copy ter¬ 
minal display of requested lines or paragraphs, format¬ 
ted the same as the original report. 

Programming of microcomputers can be done in sev¬ 
eral ways. Probably the most direct is use of a micro¬ 
computer of the same type as terminal controllers, aug¬ 
mented with peripherals to allow assembly and compila¬ 
tion of programs. One alternative is the use of a cross- 
compiler, perhaps on the host computer. 

PERSONALIZED TERMINALS 

The second step in the evolution to a distributed com¬ 
puting network can be the furnishing to user depart¬ 
ments of more powerful, personalized terminal capabili¬ 
ties. (A department in this context is a group of com¬ 
puter-using personnel who share similar procedures, 
use similar data, and work in a small enough physical 
area that one multi-processor can control all depart¬ 
mental terminals.) 

Personalization is accomplished primarily by soft¬ 
ware specialization, and by appropriate hardware aug¬ 
mentation. User benefits of this step are: 

• Personalized input to the data processing system, as 
software controlling terminals allows shortcuts, gen¬ 
erates constant data, and provides a high level of data 
validation. All procedures programmed are those 
which will optimize the performance of this small 
group of people. 

• Personalized output, as software controlling termi¬ 
nals display only the data important to those users, 
and in sequences and formats consistent with their 
personal thought and work patterns. 

• Personally experienced increased system perfor¬ 
mance in general, as the addition of local computing 
resources increases the computing power immediate¬ 
ly and consistently available to that department. 

The ultimate personalization is software specialized 

for each individual person or even several sets of soft¬ 
ware for the various jobs done by an individual. Ulti¬ 
mately, personalized software may use separate proces¬ 
sors, or may share a departmental (multi)processor. 


We’ve 
got it 
soft... 

MICROPOLIS BASED SOFTWARE 

The most powerful inventory software 
available. BBSI Inventory Control 
Package produces: 

Inquiry • Stock Status Reports • Reorder 
Report • ABC Analysis • Inventory Usage 
Transactions • Sorted Listings • 

Dealer Inquiries Invited 

Basic Business Systems, Inc. 

301 GSB Building, Bala Cynwyd, PA 19004 
(215) 839-6221 
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22 START-AT-HOME 
COMPUTER BUSINESSES 

in "The Datasearch Guide to Low Capital, 
Startup Computer Businesses" 

CONSULTING • PROGRAMMING • SOFTWARE PACKAGES 

• COM • FREELANCE WRITING • SEMINARS • TAPE/DISC 
CLEANING • FIELD SERVICE • SYSTEMS HOUSES • 
LEASING • SUPPLIES • PUBLISHING • TIME BROKERS • 
HARDWARE DISTRIBUTORS • SALES AGENCIES • 
HEADHUNTING • TEMPORARY SERVICES • USED 
COMPUTERS • FINDER'S FEES • SCRAP COMPONENTS • 
COMPUTER PRODUCTS AND SERVICES FOR THE HOME. 
Plus — Loads of ideas on moonlighting, 
going full-time, image building, revenue 
building, bidding, contracts, marketing, 
professionalism, and more. No career 
planning tool like it. Order now. If not 
completely satisfied, return within 30 
days for full Immediate refund. 

• 8Vfe x 11 ringbound • 156 pp. • $20.00 
Phone Orders 901-382-0172 

DATASEARCH 

incorporated 

5694 Shelby Oaks Dr., Suite 105, Dept. C, Memphis, TN 38134 

Rush ..copies of "Low Capital Startup Computer Businesses" at $20 
per copy to me right away. 

NAME/COMPANY_ 

ADDRESS _ 

CITY/STATE/2 IP_ 

□ Check Enclosed □ Bankamericard □ Master Charge 



£ >M XT* « 

j i.<M &&***, ****** 
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8K 

16K 


2708 
TMS 2716 
EPROM/RAM 


MICRODESIGN 

| microcomputer products 


VERSATILITY • Individual Addressing • Shadow alternates ROM with RAM • External 
RAM disable • Optional IK on-board RAM • SI00 compatible • Power-on jump or 
bootstrap capability • All sockets included 

MR 8 KIT .For 2708 99.50 

MR 16 T KIT.FOR TMS 2716 . 99.50 

EPROM (shown) not included 

FIRMWARE • 2K Monitor/Utility • Supports Tarbell cassette, paper tape • Now 
available for SI0, MI0, 3P+S. SI0 2 

MM 2K. (two 2708 type EPROMS) .79.50 

MM 2 T .(one TMS 2716 EPROM) .74.50 

EPROMS • Prime, full specification • programming available 

2708 type . 1024x8 . 30.00 

TMS 2716 .2048x8 . 55.00 

MICRODESIGN 

679-1 S. State College Blvd., Fullerton CA 92631 
(714) 738-8080 
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Why 

Pay More? 

Why pay for more printer than you need? Our 
series 40 printers offer more features for less 
bucks than any other commercial quality printer 
on the market today. A complete stand-alone 40 
column impact dot matrix printer with a 64 
character ASCII set. Includes power supply, 
casework and interface electronics. Single 
quantity price for the parallel ASCII interface 
model is $425. Serial RS232/current loop 
interface models start at $575. OEM discounts 
available. 

For more infor¬ 
mation write to: 

MPI 2099 West 
2200 South, Salt 
Lake City, Utah 
84119 or call (801) 

973-6053. 

j&npi 
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DEPARTMENTAL NODE HARDWARE 

The EDP hardware supporting a department of the 
type previously described is a network node. A node 
consists of: 

• One or more processors, the number and speed de¬ 
termined by the number of operations that must be 
performed simultaneously so that response to user 
service requests is sufficiently quick. 

• Sufficient memory to handle all computing functions 
that are local to that node. 

• Data storage peripherals sufficient to store the data 
used only by that node, and not by any other depart¬ 
ments. 

• User communication terminals. 

• Communication links to other nodes, although the 
lines themselves are not usually considered part of 
the node. 

Implementation of the departmental node concept 
can be a gradual, simple process. The normal first step 
is personalization of software, as various versions of the 
previously identical terminal controller programs are 
compiled and distributed to each microprocessor. 

Hardware changes can be mostly transparent to end 
users. If one microcomputer has been controlling several 
terminals for diverse types of users, microcomputers may 
be added so different control software can be used for 
smaller, homogeneous-use groups of terminals. Other 
hardware changes, which can be done in small cost incre¬ 
ments as the need arises, are the addition of memory, 
cassette tape or floppy disk drives for temporary data 
storage and the change or addition of user terminals. 

DISTRIBUTED DATA BASE 

The final step in the network evolution is the distribu¬ 
tion of (parts of) the data base. This step is based on the 
fact that many types of data are retrieved and updated 
frequently by one department and infrequently by other 
departments. 

Data which has a relatively high frequency of use by 
one department becomes a data base segment best 
maintained in that local node. Local maintenance can be 
less costly because of the simpler environment in which 
retrieval and processing occurs. Local storage generally 
improves user reponse time, particularly in that node, 
because of more direct communications and a more 
dedicated processor. 

COMPUTATIONAL POWER INCREASES 

Needs for increased computing power which become 
apparent during or after this step can often be met by 
judicious transfer of host computer jobs to a node 
microcomputer. Certain types of computing capability 
will be unused in a specific node or can be added to a 
microcomputer at much lower cost than to a large cen¬ 
tral computer. Jobs using such resources and requiring 
little data maintained in nodes other than the one pro¬ 
cessing the job can be transferred from the central com¬ 
puter. Often many such jobs can be transferred before 
the system reaches an optimally balanced condition. 

Local data storage and maintenance requires addi¬ 
tional hardware, generally in the form of disk drives. 
Large capacity drives are available as plug-in peripher¬ 
als for microcomputers at significantly less cost than 
comparable drives used with most large computer sys¬ 
tems. Newly available storage media types, such as bub¬ 
ble and CCD memory, promise to be cost-effective for 
many local data storage needs of microcomputers. 

INTERNODAL COMMUNICATION 

Distribution of the data base requires new techniques 
for access of distributed data from other system nodes. 
Internode communication can be handled, and initially 
probably should be, by continuing to use the central pro¬ 
cessor as a message switcher. 
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MAGAZINE 



Happiness is.. .a co 


*0 


For Businessmen. . . 

Professionals. . 

Students. . .You. 

Step into the 
citing world 
computing with 
INTERFACE 
AGE Magazine. 

Written and edit¬ 
ed expressly for 
those who want to 
get more out of 
their life and business 
through the use of com¬ 
puters. Join the 85,000 
plus who make reading 
INTERFACE AGE a priority each 
month. Enjoy articles that not only 
tell you how, but show you how. Each 


you can understand 


issue of INTERFACE 
AGE contains: pro¬ 
jects, programs, 
& reports 
on and about 
people and their 
computers. 
Learn how easy 
it is to own and 
operate your own 
computer system 
at home or in your 
business. Explore the 
many ways a computer 
can make money for you. 
Keep up to date with the 
latest new products and develop¬ 
ments. Only INTERFACE AGE brings 
you all this plus much, much more. 


The magazine leading the way, bringing people and technology together. 


FREE'- EXCLUSIVE 79 BONUS! 


INTERFACE AGE brings you a complete home corres¬ 
pondence course on electronics and microcomputers 
throughout 1979, serialized in each issue from National 
Technical Schools, the oldest and largest technical cor¬ 
respondence school in the CI.S. 


Receive a certificate of completion at the end of the 
series absolutely free. See details in each issue. 

If you want to know more about computers for tomor¬ 
row, then you need to subscribe to INTERFACE AGE 
Magazine today. 




Please enter my subscription to INTERFACE AGE for: 



□ 1 year CI.S. $18.00 

□ 1 year Canada/Mexico $20.00 

□ 1 year International Surface Mail $28.00 

□ 2 years CI.S. $30.00 

D 2 years Canada/Mexico $34.00 

□ 1 year International Air Mail $50.00 



Make Check or Money Order (CI.S. Funds drawn on CI.S. Bank) payable to: 

INTERFACE AGE Magazine P.O. Box 1234, Dept. IA 42, Cerritos, CA 90701 

Charge my: □ Visa Card □ Master Charge □ American Express 



Card No. Expiration Date 

Signature 



Name (Print) 

Title 



Company 




Address 



V 

City .. .... 

State Zip 
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BEYOND IRS-80 

When Microsoft put Level il BASIC on 
TRS-80, you got a glimpse of its full 
potential. 

Now Microsoft introduces: 


TRS-80 fortran 

and TRS-80 will never be the same! 


Plus 


TRS-80 FORTRAN includes the finest 
Z-80 development software available: 

Z-80 Macro Assembler, versatile Text Editor, 
and Linking Loader. 

Total price: Only $350.00 


TO: Microsoft. 10800 NE Eighth, Suite 819, Bellevue, WA 98004 

□ Send me free TRS-80 FORTRAN overview. 

□ Send me TRS-80 FORTRAN and Z-80 development soft¬ 
ware for $350.00. 

□ Check enclosed D Master Charge □ VISA 

Card Number_Exp. Date_ 


Cardholder's Signature. 


Name. 


Address. 
City_ 


.State. 


-Zip. 


Clip the coupon and ORDER 
NOW, or send for free 
overview for more details 
about TRS-80 FORTRAN. 

TRS-80 FORTRAN is supplied on 
two minidiskettes and requires a 
32K system with one disk drive. 
Dealer inquiries invited. 




10800 NE Eighth, Suite 819 
Bellevue, WA 98004 
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Eventually, however, direct communication between 
nodes will become the most efficient method. The hard¬ 
ware to implement additional communication paths is 
available as low cost, plug-in options. Software, consist¬ 
ing of duplication of rather simple programs, is not un¬ 
usually difficult for the average user. 

The Hypercube provides a good model for communi¬ 
cation in such a system. A classic Hypercube system is 
an array processor, consisting of various nodes; each 
node is a microcomputer with two processors (and gen¬ 
erally costs less than $2,000). One processor handles 
only application programs; in our case these programs 
would be primarily for local terminal support and data 
acquisition from local data storage devices. The second 
processor handles supervisory tasks and especially 
communications with other nodes, including, in our 
case, the central processor. The processors communi¬ 
cate by direct-memory-access sharing of memory, a 
hardware optimized feature of certain microcomputers. 

FUTURE POSSIBILITIES 

The Hypercube approach provides a basis for further 
expansion of a data processing system because it is de¬ 
signed primarily as a technique for constructing a very 
powerful computing system as a loosely coupled network 
of microcomputers. Because jobs are not portioned and 
distributed, but rather are executed as various complete 
programs within each processor, supervisory system 
software remains simple. This approach is consistent 
with the majority of individual data processing jobs, 
which require no more memory capacity or central pro¬ 
cessor speed than is available in a microcomputer. 

The user wishing to increase his total computing 
power could use this technique, without any increase in 
hardware in some cases. When required, costs of in¬ 
creased hardware and software may be considerably 
less than those required to accomplish the same result 
in a large, centralized system. Occasionally, some spe¬ 
cial techniques are required; these are neither sup¬ 
ported by present commercially available software, nor 
are simple for the typical user to implement. 

Ultimately, the original central computer may become 
only one of several powerful nodes, particularly if 
augmenting microcomputers has proven preferable to 
adding to the central system. If, at some time, continued 
use of the central computer becomes undesirable, it can 
be eliminated with little or no effect on the remainder of 
the network. This process can continue later, as un¬ 
satisfactory equipment is discontinued and replaced 
with little user effect. 

LIMITATIONS TO APPROACH APPLICATION 

A user-designed and built hardware system certainly 
isn’t for everyone. A good analogy for explanation, and 
probably a decision guideline for an individual user, is 
the extent of use of vendor-supplied software. Some 
users make maximum use of vendor supplied packages 
with minimal modification. Generally, it is easier for 
these organizations to conform to the supplied package 
than to build their own. Most such users are probably 
best suited to hardware systems installed by one vendor. 

Other organizations develop much of their own soft¬ 
ware, or make significant modifications to the vendor- 
supplied packages. Often such organizations find they 
cannot operate as efficiently using someone else’s 
techniques as those that are precisely their own. For 
others, in-house software costs are less than the total 
costs of using vendor-supplied software. Many organi¬ 
zations which have the reason and capabilities to de¬ 
velop their own software will also benefit from assembl¬ 
ing their own terminal and communication hardware 
system for data processing applications.□ 


MICROPOLIS SOFTWARE, mod.,) 
WHY 

Do you need the CCA 
DATA MANAGEMENT SYSTEM? 

BECAUSE 

With this powerful system, 

You’re in control 

•YOU decide on the files you need (Name & Address. 

A/R. A/P. Payroll. Inventory. Customer Lists, etc ). 

• YOU choose the names for the files and all 

of the data fields in the files. 

•YOU let the DMS assist you in maintaining 
your files using YOUR field names. Records 
can be added, updated, deleted, inspected, 
or scanned for in any file. 

• YOU let the DMS sort your files as needed. 

•YOU select the report or mailing label format, 
selecting title, fields, totaling, sub-totaling, 
editing and more. 

Stay in control! 

Order the CCA Data Management System today! 
Only $150.00 - Comprehensive Documentation 

Creative Computer Applications 
Dealer 2218 Glen Canyon Road 

invited Altadena, CA 91001 

(213) 798-4529 
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The KIM to S-100 bus 
Interface/Motherboard 

• Combines the power of the 6502 with the flexibility of 

the S-100 bus 

• Attaches to any unmodified KIM 

• Complete interface logic and fully buffered motherboard 

in one unit 

• On-board regulation of power for KIM 

• Eight slots of S-100 compatibility for additional RAM, 
Video and I/O boards, PROM Programmers, Speech 
processors.. . 

• Includes all parts, sockets for ICs, one 100 pin connector, 

and full Assembly/Operating documentation 

♦ Kit $125, Assembled $165 

♦ All units shipped from stock 


FORETHOUGHT PRODUCTS 


87070 Dukhobar Rd. *E 
Eugene, Oregon 97402 
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VECTOR 


PACKAGING MATERIALS 
SAVE TIME & MONEY 



SIOO CARDS—100 PLUG CONTACTS-Convenient universal 
tinned pads and bus lines. For interface, memory expansion, 
breadboarding. Mount almost anything anywhere on card. 


~ riiiiiriiimTFmiJ ririiiiriiiiTTrmiiiiiiiinii 

S100 CONNECTORS for WIRE WRAPPING or SOLDERING 



Model VP2 


BEAUTIFUL 
NEW VECTOR-PAK 
CASES for micro-computer 
circuitry, assembled. Constructed 

of aluminum, finished in vinyl. Slide out covers for easy 
access. Includes card guides, heavy chassis plate, perforated 
bottom cover for cooler operation. 

Card guides perpendicular to front panel, Model VP1, $163.00. 
Card guides parallel to front panel. Model VP2, $159.00. 



Model 

8803 


S100 MOTHERBOARD, $29.50. 11 positions ready for 

connectors. Glass epoxy, etched circuitry for passive or 
active termination, 12 tantalum capacitors and instructions. 


PLUS revolutionary Slit-N-Wrap wiring tools, Micro-Vector- 
bord,® printed circuit kits, I.C. sockets, extenders. 

Prices subject to change without notice. 

Send for new catalog. 



VECTOR ELECTRONIC COMPANY, Inc. 

12460 Gladstone Avenue, Sylmar, CA 91342 

phone (213) 365-9661, twx 910-496-1539 
Our toll-free number which can be used bv customers 
outside of California is 8 00-423-5 6 5 9 540777 


THE 
MIN 
REVOLUTION 

By Merl Miller 

In October, I briefly mentioned Ron Magazzu, who has 
written regarding some of the philosophies of cognitive 
learning. This is something we should all examine close¬ 
ly, so I will present Ron’s views. What follows is the 
complete text of Ron’s most recent letter, with paren¬ 
thetical comments from me. 

When you tell a child, “Don’t go into the street or you 
will be killed,” and he doesn’t, then he has been pro¬ 
grammed. However, when a child observes, experiences 
or understands (can form a mental picture of the conse¬ 
quences) the act of being hit by a moving vehicle, he 
learns. The learning (retention of information) occurs 
due to higher level, unobservable processes which take 
place; he knows why — not simply obeying a command. 

The cognitive process is as follows: To be hit by a 
vehicle causes pain. “I don’t want pain; therefore, I shall 
remember not to run into the street.” Or, one step re¬ 
moved, “I don’t want to break my Mommy’s rules be¬ 
cause it makes her mad; when she’s mad she punishes 
me. Punishment is pain — I don’t like pain.” Also, these 
possibilities: To be dead is a loss of the chance to ob¬ 
tain pleasure. “I don’t want to forfeit my pleasures; 
therefore, I shall not run into the street.” Or this, “I love 
my Mommy and a loving Mommy brings pleasure. I love 
pleasure.” The cognitive process that occurs could be 
any one of these — more likely, a combination of two or 
more. Whichever the case, each of the possibilities 
listed was acquired through learning, which began on 
the first day of life. 

Based on the psychological assumptions that much 
(all?) of human behavior is motivated by a desire to 
achieve pleasure and/or avoid pain (masochists have 
learned to receive pleasure from pain), computers can’t 
fall into the category of learning until manufacturers 
wire in pleasure and pain centers. (MKM: Or someone 
devises a machine that “thinks” on its own.) If these 
centers are wired in, in some fashion, you can see how 
complicated it would become when one must determine 
which center to stimulate for each instruction. Based on 
the degree of stimulation of either center, the computer 
must “decide” to learn (enter into memory) or not. 

In humans, there are several pain and pleasure 
centers in the brain. These centers can be stimulated in¬ 
directly by external stimuli such as food, smell, a bright 
light, etc., or by internal stimuli in the form of thoughts. 
Many thoughts are recordings of external stimuli which 
were encountered sometime in the past. Human 
behavior tends to be repeated or avoided, depending on 
whether the behavior yields pleasure or pain. Often, the 
pleasure or pain which has been “attached” to a par¬ 
ticular behavior becomes far removed through the pro¬ 
cess of association learning (far enough removed so 
that it is no longer apparent to the observer or even the 
individual himself). When we equate human and com- 
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puter learning, we are not aware of the association pro¬ 
cess. (MKM: Perhaps a machine will use a different ap¬ 
proach.) An example of far-removed behavior is: A boy 
might get pleasure from going to college because it will 
get him a job which will earn him money which, in turn, 
will buy him food. It was the food itself that initially sti¬ 
mulated the hypothalamus; however, now this is achieved 
through associated factors — college, job, money. 

The gray matter of the human brain is gray because 
these neurons are not insulated by myelin sheath, as are 
most of the neurons in the nervous system. This lack of 
insulation is a major factor in the ability to make associa¬ 
tions (association learning). For example, you say to a 
child, “X.” then say, “Y.” and follow with giving the child 
some candy, he will eventually generate a “Y” in his mind 
on future trials when only presented with the “X.” This is 
because the learned route to pleasure (candy) is X and Y. 
If you look at a cookie jar and begin to salivate you are 
experiencing the same phenomenon; that is, the original 
cause of the salivation was the smell and/or taste of the 
cookie. Now, salivation at the sight of the cookie jar 
demonstrates that the individual has learned that cookie 
jars contain pleasurable items. Prior to learning, the 
sight of a cookie jar will not cause salivation. 


Man and machine can co-exist 
peacefully.. .If we want to expand 
the computer’s ability to serve man, 
we should try to utilize its abilities 
rather than force our abilities on it. 

This is the nitty-gritty of human learning, which is 
light years away for the computer’s “mind.” To achieve 
this kind of learning in computers would necessitate 
crossing its wires to allow association learning to take 
place. We all know that this is going to lead to bugs, 
bugs and more bugs. (MKM: This may lead to a different 
kind of learning that is unique to computers.) It seems to 
me, psychologist and programmer/analyst, that the 
computer “mind” was created to be flawless and reli¬ 
able at the cost of its ability to learn as humans do; its 
wires are insulated. (MKM: That is why bugs wouldn’t be 
a bad idea.) 

In conclusion, I feel that humans and computers will 
work together and will not put each other out of busi¬ 
ness for a very, very long time. 

A COUNTERPOINT 

It is obvious that Ron has spent a great deal of time 
thinking about this dilemma. His comments are quite 
valid. However, I think he has fallen into an old trap. He 
is assuming that a machine must be humanlike to emu¬ 
late a human. I disagree. One of the most significant 
steps forward in computer technology was the design of 
a computer independent of man — a machine that did 
not require man to be in the loop. 

Man and machine can co-exist peacefully without 
either becoming like the other. A machine is capable of 
a very different kind of “thought.” If we want to expand 
the computer’s ability to serve man, we should try to 
utilize its abilities rather than force our abilities on it. 
The true purpose of the mind revolution should be to ex¬ 
pand man’s ability to use his mind. The computer can 
provide us with this capability. It is people like Ron who 
will make the computer a true, thinking servant of man. 
But let’s not lose track of how this is possible. We have 
before us the greatest mechanical device ever invented.□ 


Now 

Any IBM SELECTRIC® 
can be interfaced to 
Any micro computer 

• Unique mechanical design fits on to any style 
SELECTRIC® without modification to the 
typewriter 

• Compatible with S-100 bus; RS232, Parallel 
and IEEE-488 ports 

• Use your typewriter as a high quality output 
printer with TRS-80, Apple, PET, Sorcerer, 
Horizon, etc., etc. 

Prices:* S-100 $496.00 

Parallel $525.00 

RS232 $549.00 

IEEE-488 $560.00 

♦Prices valid in USA only 



Escon Products, Inc. 

171 Mayhew Way, Suite 204, 
Pleasant Hill, CA 94523 
(415) 935-4590 


CIRCLE INQUIRY NO ?6 


Diversified Microsystems Limited 

Offers you complete PROM programming services 
from paper tape or listing. 

One Day Service* 

We supply PROMs or use your 
own with your listings. 

Competitive Pricing 

PROM programming available: 

2716 (Intel), 2708, 825115, 8755 (Intel), 8748 (Intel) 

Other PROMs programmed on request 
Write for prices 


Diversified Microsystems Limited 

3453 N. Keating Avenue 
Chicago, IL 60641 

*On orders up to five. 
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rpi OSBORNE & ASSOCIATES, INC. ": A;: :• 

The World Leaders in Microprocessor Books 


Program Books Written in BASIC 

Payroll with Cost Accounting 
Accounts Payable and 
Accounts Receivable 
General Ledger 

These books feature complete, quality applications 
software for small-to-medium sized businesses. 
Each book includes fully documented program list¬ 
ings, sample printed reports, installation instruc¬ 
tions and user's manual. Written in an extended 
Wang BASIC (write to ask us about our CP/M 
CBASIC version and other conversions). 375 pages 
each. 


Payroll 
AP& AR 
G. Ledger 


#09-8 

#13-6 

#20-9 


$15.00 

$15.00 

$15.00 


Some Common BASIC Programs 

76 short practical programs, most of which can be 
used on any microcomputer with any version of 
BASIC. Complete with program descriptions, list¬ 
ings, remarks and examples. 200 pages. 
#06-3 $8.50 

Assembly Language Programming 

8080A/8085 

Assembly Language Programming 
6800 Assembly Language Programming 
Z80 Assembly Language Programming 
6502 Assembly Language Programming 

These books describe how to program a 
microcomputer using assembly language. They 
discuss classical programming techniques, and 
contain simplified programming examples relevant 
to today's microcomputer applications. 400 pages 
each. 

8080A/8085 ALP #10-1 $8.50 

6800 ALP #12-8 $8.50 

Z80 ALP #21-7, available soon (see 

6502 ALP not yet available below) 



ADDRESS 


Programming for Logic Design 

8080 Programming for Logic Design 
6800 Programming for Logic Design 
Z80 Programming for Logic Design 

These books describe the meeting ground of pro¬ 
grammers and logic designers; written for both, 
they provide detailed examples to illustrate effec¬ 
tive usage of microprocessors ip traditional digital 
applications. 300 pages each. 


8080 PFLD 
6800 PFLD 
Z80 PFLD 


#04-7 

#05-5 

#11-X 


$8.50 

$8.50 

$8.50 



An Introduction to Microcomputers 

Volume 0 - The Beginner's Book 

If you're not familiar with computers, but would 
like to be, then this is the book for you. Computer 
logic and terminology are introduced in a language 
the beginner can understand. Computer software, 
hardware and component parts are described, and 
simple explanations given for how they work. Text 
is supplemented with creative illustrations and 
numerous photographs. 300 pages. #08-X $7.95 

Volume 1 - Basic Concepts 

A must for anyone in the computer field, this best 
selling text explains hardware and programming 
concepts common to all microprocessors. Its 
universal appeal is reflected by its having the 
greatest yearly sales volume of any computer text. 
350 pages. #02-2 $8.50 

Volume 2 - Some Real Microprocessors 
Volume 3 - Some Rea! Support Devices 
and update subscriptions 

These two books provide complete descriptions of 
virtually every microprocessor and most support 
devices. There are no other books like these; they 
provide detailed part descriptions from an inde¬ 
pendent source. 

To cope with the rapid evolution of micro¬ 
processor products, each volume has its own 
series of six bimonthly updates, allowing you to re¬ 
main current with all parts as soon as they are 
really available. Update subscriptions sold sepa¬ 
rately. 

These two books replace the 1977 edition of 
Volume II - Some Real Products. Volume 2, 1400 
pages; Volume 3, 700 pages; printed loose leaf. 
Binders sold separately. 

Volume 2 w/o binder #15-2 $25.00 
Volume 2 binder #16-0 $ 5.00 
Volume 3 w/o binder #18-7 $15.00 

Volume 3 binder #19-5 $ 5.00 
Volume 2 update only $25.00/yr. 

Volume 3 update only $25.00/yr. 

Volume 2 and 3 updates $40.00./yr. 


\ OSBORNE & ASSOCIATES, INC. 

P.O. Box 2036, Berkeley, CA 94702 

630 Bancroft Way, Berkeley, CA 94710 Attention; 

(415)548-2805 • TWX 910-366-7277 Dept. C26 


send the following information: 

□ Becoming an O&A dealer 
O School discounts 

O List of foreign distributors 

□ More information on O&A books 


PHONE 

Please notify me when available: 

□ Z80 Assembly Language Programming 

□ 6502 Assembly Language Programming 


Payment in advance must be enclosed for purchases of up to $70.00. Invoicing U.S. 
purchases over $70.00 available upon approval of your account. All foreign orders must 
he prepaid in U.S. dollars drawn on a U.S. bank 


TITLE 

PRICE 

QUANTITY 

AMOUNT 





























California residents tax 

SHIPPING (Shipping for large orders to be arranged) 

Vol. 2 and Vol. 3 update subscriptions: 

□ All foreign orders $4.00 per 6 issue subscnption for airmail JOTAL 

□ No charge in the U.S - 4th class mail ONLY 4 AMOUNT ENCLOSED 







Books: 

□ All foreign orders $3.00 per book for airmail 

□ $0.35 per book 4th class (allow 2-3 weeks in the U.S.) 

□ $0.75 per book UPS in the U.S. (allow 10 days) 

□ $1.50 per book special rush shipment by air in the U.S. 


Calif, residents add 6% sales lax 
SF BART residents add 6 1 •'? % i 
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By Roger Garrett 
Northeastern Regional Editor 




DIRECT DIGITAL READOUT FROM 
DIALS AND SLIDE SWITCHES 

One of the more recent integrated circuit develop¬ 
ments to appear on the market is a DIP with a linear ar¬ 
ray of light sensors. Typically it will have 1024 light sen¬ 
sing elements, each element being individually address¬ 
able. The normal use for these devices is image pro¬ 
cessing, but this is an application that I suspect the 
designers of the device didn’t have in mind.D 



KNOB 



Figure 1. We start with a 
knob attached to a shaft 
attached to a disk. 



DISK CIRCUMFERENCE 


LENGTH 

OF 

SENSOR 

ARRAY 


THIS PART WE 
KEEP TO MAKE 
A SECOND UNIT 
WITH LATER. 



Figure 2. From a piece of suitable material (sheet metal 
will do nicely) we cut out a right triangle so that one ad¬ 
jacent edge’s length is the same as the circumference 
of the disk and the other edge is the same length as the 
light sensor array in the DIP (we’ll get to the DIP in a 
moment). 



Figure 3. Then we bend the triangle 
around and attach it to the bottom 
side of the disk. 


LIGHT SENSOR 
ARRAY PORTION 
OF THE DIP 



Figure 4. Now, looking at an edge 
view of our unit, we position a point 
source of light in the very center of 
the “tube” formed by the circular tri¬ 
angle and place the DIP with the 
light sensor array as shown. 


POINT SOURCE 
OF LIGHT 


ADDRESS YOUR PROBLEMS 


SSG has a Name and Address Record Selection 
System that can make any 8080 or Z-80 micro¬ 
computer running with CP/M* _^ 

and CBASIC into a small- 
business problem-solver. 


Our NAD™ Name and Ad¬ 
dress system can print sheets 
of adhesive labels—or reports 
—of any part of your customer 
or member lists. Select your 
mailing or report group by 
last initial, zip code, street or 
town, or any other whole or partial field in your data 
base. Or use the “hidden code” of user-specified 


Aructured /y/tem/ Group 
Incorporated 
5208 CLAREMONT AVENUE 
OAKLAND, CALIFORNIA 94618 
(415) 547-1567 


qualifying information provided for each file to 
select only the doctors, apartment-dwellers, 4-door 

_^ station wagon owners, and 

so on. 

NAD™ is completely interactive 
and self-teaching. It requests 
data in sequence and reports 
entry errors back to the opera¬ 
tor. So anyone in your company 
can use NAD™ effectively. 

In fact, our new enhancement 
of NAD™ is so full of sophisti¬ 
cated features, you’ll want to mail the coupon on 
the reverse side of this ad today. 
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Figure 5. When we turn the light on, the section of the 
circular triangle that is between the light and the DIP 
casts a shadow on the light sensor array. 




SHADOW MOVES UP 



Figure 6. As we turn the dial the shadow line moves up... 


Figure 7. .. .or the shadow line moves down, depending, 
quite obviously, on which way we turn it. Since the 
shadow line is directly related to the rotational position 
of the dial and, since with a fairly simple circuit we can 
determine which of the 1024 light sensor elements the 
shadow line touches, we can get a 10-bit parallel digital 
readout from the dial directly to the computer. All this 
with no analog-to-digital conversion (and its inherent 
slowness). 



VERY DIRECT MAIL 




If your business is using an 8080 or Z-80 micro¬ 
processor running with CP/M* and CBASIC, SSG’s 
NAD™ name and address system and QSORT™ 
sort/merge software are precisely the tools you 
need to sort out your mailing problems. 

The SSG Name and Address;Record Selection 
System generates adhesive labels Oiyffports from 
your customer payroll, membership another lists. 
QSORT™ software allows you to handle sophis¬ 
ticated multi-key sorting for list-making projects 
on a single diskette. 

Together, they make direct mail and other listing 
projects a snap. Just mail the coupon today for 
brochures or ordering. 

CP/M* is a trademark of Digital Research. 

NAD" 1 and QSORT" are trademarks of Structured Systems Group. 


r 


□ Please send me the free brochure on NAD’". 

□ Please send me the free brochure on QSORT'V .' ■ 

□ Enclosed please find my check for NAD'“ on 8" diskette and documen¬ 
tation: $79 (Cal. res. add tax). 

□ Enclosed please find my check for QSORT"on 8" diskette with documen¬ 
tation: $95 (Cal. res add tax). 

□ Enclosed please find my check for CBASIC"’ $99.95 (Cal res. add tax) 

□ Please charge my order to my SankAmericard #_ 

MasterCharge #_ 

NAME 


“I 


CITY 



DISKDRIVE _ 


TYPE OF BUSINESS _ 


/tructured /y/tem/ Group Incorporated 

I 5208 CLAREMONT AVENUE 

OAKLAND, CALIFORNIA 94618 (415) 547-1567 


—I 
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PUZZLED ABOUT COMPUTERS? 


Data Dynamics Technology has a library of answers... 



Game Playing with BASIC 

By Donald D. Spencer. 166 pages, $6.95 

Order No. HAY5109-3, paper 




Basic BASIC: An Introduction to Computer 

Programming in BASIC Language - 2nd Edition 

By James S. Coan. 288 pages, $8.95 

Order No. HAY5106-9, paper 

Your Home Computer 

By James White. 200 pages, $6.00 

Order No. DMX05-1, paper 

Instant BASIC 

By Jerald R. Brown. 180 pages, $6.00 
Order No. DMX04-3, paper 

Computer Programming 
By Brice Ward. 309 pages, $7.95 

Order No. TB574, paper 

8080 Machine Language Programming 
for Beginners 

By Ron Santore. 104 pages, $6.95 i 

Order No. DPI4-2, paper. 

Build Your Own Working Robot 
By David L. Heiserman. 234 pages, $5.95 
Order No. TB841, paper 
Miniprocessors: From Calculators to 
Computers 

By David L. Heiserman. 195 pages, $5.95 
Order No. TB971, paper 
Minicomputers: Structure and Programming 
By T.G. Lewis and J.W. Doerr. 282 pages, $13.95 
Order No. HAY5642-7, cloth. 

Advanced BASIC 

By James S. Coan. 192 pages, $8.95 
Order No. HAY5855-1, paper. 

Getting Involved with Your Own Computer: 

A Guide for Beginners 

By Leslie Solomon and Stanley Veit 

216 pages, $5.95 

Order No. RID004-8, paper 


INTERFACE AGE Binders and 
Slip Cases 

Data Dynamics Technology is now offering 
deluxe binders and slip cases which will place 
each back issue of INTERFACE AGE at your 
fingertips. Each binder and slip case is con¬ 
structed of a handsome blue vinyl with INTER¬ 
FACE AGE stamped in gold foil on the front 
cover and spine. These rugged binders and slip 
cases can hold 12 issues each and will protect 
your back issues of INTERFACE AGE for years. 



TYCHON’s 8080 Octal and 
Hex Code Cards 


The code cards are a sliderule-like aid for pro¬ 
gramming and debugging 8080 software. Both 
cards contain all the standard mnemonics and 
either their corresponding octal or hex codes. 
The pocket size cards are 6.5 by 3 inches (16 by 
8 cm) with color-coded instructions to provide 
a neat, logical format for quick reference. The 
back of both cards is printed with an ASCII 
code chart for all 128 characters plus the 
8080’s status word and register pair codes. 


Microcomputers At A Glance 
By Donald D. Spencer. 192 pages, $7.95 
Order No. CAM021-8, paper 
An Introduction to Microcomputers: 

Volume 1, Basic Concepts 
By Adam Osborne. 282 pages, $8.50 
Order No. OSB2001, paper. 

An Introduction to Microcomputers: 

Volume 2, Some Real Products 
By Adam Osborne. 868 pages, $15.00 
Order No. OSB3001A, paper 
An Introduction to Microcomputers: 

Volume 0, The Beginner’s Book 
By Adam Osborne. 226 pages, $7.95 
Order No. OSB6001, paper 
Accent on BASIC 

By Donald D. Spencer. 104 pages, $5.95 
Order No. CAM003-X, paper. 

How to Plan and Install Electronic 
Burglar Alarms 

By Howard Bierman. 120 pages, $4.95 
Order No. HAY5734-2, paper 
The BASIC Workbook 

By Kenneth E. Schoman, Jr. 120 pages, $4.25 
Order No. HAY5104-2, paper 
A Quick Look At BASIC 
By Donald D. Spencer. 64 pages, $4.95 

Order No. CAM015-3, paper 


DATA DYNAMICS TECHNOLOGY P.O. Box 1217, Cerritos, CA 90701 

Name(Print)_ 


1/79 


Address_ 
City _ 


State 


-Zip. 


Please send me: 


Description 

Qtv 

Price 

Total 

Book Order# 

Qtv 

Price 

Total 

Binders 


7.50 






Slip Cases 


5.95 






Hex Code Cards 


2.95 






Octal Code Cards 


2.95 







Shipping & Handling Charges 

Binders and Slip Cases$1.50 ea. U.S., $2.00 ea. Foreign 
Code Cards $ .50 ea. U.S., $ .75 ea. Foreign 

Books $ .75 ea. U.S., $1.50 ea. Foreign 

□ Visa#_□ M/C#_ 


TOTAL ORDER$_ 
*TAX $_ 

SHIPPING & HANDLING $_ 
TOTAL ENCLOSED$_ 


. □ Check or M.O.(U.S. Funds drawn on U.S. bank) 


Exp. Date- 


Signature 


‘California residents add 6% sales tax. Availability and prices quoted subject to change without notice. 

Please allow six weeks for delivery. You may photocopy this page if you wish to keep your INTERFACE AGE intact. 

Orders cannot be shipped unless accompanied by payment, including shipping & handling and tax where applicable. 

DATA DYNAMICS TECHNOLOGY, A Division of INTERFACE AGE Magazine (213)926-9544 
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CATCH'A'PULSE II 

'•; (f(r LOGIC PROBE 


10 Nsec SPEED AT 
4 to 15V LEVELS 
ONLY i 



$44.95 



* Compatible with DTL, TTL, 
CMOS, MOS, and Microproces- 
sors using a 4 to 15V power 
supply Thresholds automatically 
^ programmed. Automatic resetting 
memory. No adjustment required 
Visual indication of logic levels, using 
LEDs to show high, low, bad level or 
open circuit logic and pulses. Highly 
sophisticated, shirt-pocket portable 
(protective tip cap and removable 
l^S. 0011 cord l Eliminates need for heavy 
test equipment A definite savings 
in time and money for engineer 
m and technician 


ELECTRONICS 


AVR ELECTRONICS 
Box 19299 

San Diego CA 92119 
(714) 447-1770 



• Multi-family 

• Open circuit detection 

• 10 Nsec pulse response 

• High input impedance 
• Pulse stretching 

• Replaceable tip & cord 

SPECIAL PAK-II $51.95 
Includes a standard coiled cord, coiled cord 
with micro hooks, adapter for using CATCH- 
A-PULSE on logic families whose power 
supply is 15V to 25V. Shipping add $2 00per 
probe. 

A Logical Solution to 
your Digital Logic 
Problems! 
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*A signal above the upper threshold will cause the HI LED to turn on. 

*A signal between upper and lower threshold will cause both LEDs to turn oft. 
*A signal below the lower threshold will cause the LO LED to turn on. 


TERMINALS FROM TRANSNET 


PURCHASE 

12-24 MONTH FULL OWNERSHIP PLAN 
36 MONTH LEASE PLAN 


DESCRIPTION 

PURCHASE 

PRICE 

12 MOS. 

PER MONTH 
24 MOS. 

36 MOS. 

DECwriter II . 

$1,495 

$145 

$ 75 

$ 52 

DECwriter III, KSR 

2,195 

210 

112 

77 

DECwriter III, RO . 

1,995 

190 

102 

70 

DECprinter 1. 

1,795 

172 

92 

63 

VT100 CRT DECscope 

1,595 

153 

81 

56 

Tl 745 Portable . 

1,875 

175 

94 

65 

Tl 765 Bubble Mem.... 

2,995 

285 

152 

99 

Tl 810 RO Printer. 

1,895 

181 

97 

66 

Tl 820 KSR Terminal .. 

2,395 

229 

122 

84 

QUME, Ltr. Qual. KSR . 

3,195 

306 

163 

112 

QUME, Ltr. Qual. RO .. 

2,795 

268 

143 

98 

ADM 3A CRT. 

875 

84 

45 

30 

HAZELTINE 1400 CRT. 

845 

81 

43 

30 

HAZELTINE 1500 CRT 

1,195 

115 

67 

42 

HAZELTINE 1520 CRT. 

1,595 

153 

81 

56 

Dataproducts 2230 

7,900 

725 

395 

275 

DATAMATE Mini floppy 

1,750 

167 

89 

61 


FULL OWNERSHIP AFTER 12 OR 24 MONTHS 
10% PURCHASE OPTION AFTER 36 MONTHS 


ACCESSORIES AND PERIPHERAL EQUIPMENT 

ACOUSTIC COUPLERS • MODEMS • THERMAL PAPER 
RIBBONS • INTERFACE MODULES • FLOPPY DISK UNITS 


PROMPT DELIVERY • EFFICIENT SERVICE 


IrassNf.t Corpora tio\ 

2005 ROUTE 22. UNION. N.J. 07083 

201 - 688-7800 





Figure 9. Of course this idea works for more than just 
rotary dials. We can leave the shadow mask flat, move it 
back and forth, as above, and we have the digital equiva¬ 
lent of a linear slide potentiometer. 
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Figure 8. That triangular piece we attached to the disk 
(which, by the way, we shall call a shadow mask) doesn’t 
have to be triangular. The triangular mask gives a nice 
linear relationship between the dial’s rotational position 
and the corresponding digital readout. But we could just 
as easily make it a logarithmic or sawtooth or sine-wave 
relationship simply by using an appropriately shaped 
shadow mask. In effect, the mask performs numerical 
transformations that would otherwise have to be done in 
software or sophisticated hardware. 
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TRS-80—TRS-80—TRS-80—TRS-80—TRS-80—TRS-80—TRS-80—TRS-80 

Software from ACS SERVICE 

1. Z-80 Disassembler {20.00 

Displays hexadecimal, ASCII, and symbolic instructions. Code 
reassembled using Editor/Assembler. REQUIRES: Level I or II 
(Please specify which version) 

2. Data Base management No. 1 {39.00 

A complete DBM program. Employs five commands: Find, Add, 
Change, Video and Print. REQUIRES: Level II Disk Basic and one 
disk drive, 16K RAM. 

3. Inventory {20.00 

Uses sequential files on disk to store inventory. Commands in¬ 
clude: Check for item, Change item information, Add new items, 
and Print Inventory. REQUIRES: Level II Disk Basic and one disk 
drive, 16K RAM. 

4. memory Test {7.95 

For Level II computers, 4K to 48K. Non-volitable. 

5. Basic 3 {25.00 

Level II Disk Basic, own cassette gives commands same as 
Radio Shack Disk Base. REQUIRES: Level II Basic and 16K RAM. 

6. T-BUG {15.00 

Reassemble to be used with the disk system. REQUIRES: 32K 
RAM and Level II Basic. 

7. lOK Numerical Keypad 

Sits beside computer keyboard, complete with ribbon cable, will 
plug into interface/keyboard. 

NOTE: All programs on diskette unless noted. For disk, please 
specify and add $7.50 to order or send a diskette. All orders 
shipped same day. All programs guaranteed to RUN. 

MASTER CHARGE & VISA WELCOME 

PCS SERVICE 

2208 Dearborne Drive, Donelson, Tennessee 37214 
(615) 883-4800 

TRS-80—TRS-80—TRS-80—TRS-80—TRS-80—TRS-80—TRS-80—TRS-80 
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And its 

arrived with a full load 
... 64K bytes of RAM memory, 
two serial ports, two 8-bit parallel ports, 
floppy disk controller with DMA.. .all standard. 
Definitely on the right track when it comes to capability 
and ease of operation, the CIT-PME16 PASCAL 
MICROENGINE runs the full UCSD PASCAL Operating 
System. Write your own ticket - desk top computer 
or complete system - prices start as low as $2995. 
Come aboard ... Ride with the computer of the future 
... Ride the PASCAL MICROENGINE! 

CIT HOTLINE (714) 979-9923 
ifww COMPUTER INFERENCE TECHNOLOGY 

Peripheral Products Division 

^*""*080 South Grand, Grand Centre, Santa Ana, CA 92705 
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PROGRAMMERS CONTEST 

INTERFACE AGE Magazine has a contest for all 
programmers — professional or hobbyist. The con¬ 
test is to write a game based on the new television 
show Battlestar Galactica. 

The prizes include: a two-year subscription to 
INTERFACE AGE and the publication of your game 
paid at the prevailing author rates. 

HERE ARE THE RULES: 

• The game must be written in assembly code for 
any machine of your choice. 

• The game must include all the prime characters 
in the television show. 

• The game cannot be based around ships 
shooting ships. 

• The game can utilize graphics at the start and 
throughout the game. 

• The accompanying article must include how to 
play the game, and exactly how the code works. 

Each submitted game will be judged on creativity, 
coding style, clarity of the game instructions, and 
how the code works. 

DEADLINE AND SUBMITTAL FORMAT 

All submittals must be received at the INTERFACE 
AGE editorial offices not later than April 1,1979. Each 
submittal must be accompanied by a self-addressed 
stamped envelope and an IAPS formatted tape of the 
code. The tape must contain both source and object 
code. The article must be in the format described on 
page 32a of the March 1978 issue. 

Send your entry to Carl Warren, Senior Editor, 
INTERFACE AGE Magazine, P.O. Box 1234, Cerritos, 
California 90701. Please no phone calls. 


r R.IU)._ 

! real 
Ikmmcty 

By Robert H. Distler 


To start this column on “DATABASES” let’s look at an 
INVENTORY PACKAGE sale with Mike and Tim: 

Tim: “Hi, can I help you?” 

Mike: “I am looking for something to keep track of 
my inventory.” 

Tim: “I have a PACKAGE that can handle 12,000 items 
for just $XXX!” 

Mike: “But, will it work for me?” 

Tim: “Yes, all you need to know is BASIC program¬ 
ming.” 

Mike: “How long will it take to get it going?” 

Time: “Just a little time.” 

.etc., etc., etc.,. 

This ends with Mike buying Tim’s PACKAGE, then 
what happens? Mike owns a dairy, most of his inventory 
is age-dated. Many half gallons of milk are dated 01-79, 
more are dated 02-79 and the rest at 03-79. Tim’s PACK¬ 
AGE, however, has no way of listing these SELL 
BEFORE DATES, nor can it list how much inventory is 
going out of date today, nor can it list by NAME; such as 
MILK V 2 GALLON. Instead, Tim’s PACKAGE uses a code 
number that “IT” makes up as new items are entered. 
This did not work out for either Mike or Tim. Now let’s go 
back and start over. 

Mike: “I am looking for something to keep track of 
my inventory.” 

Tim: “I am sure that I can help you, but first tell me 
about this inventory. What is it?” (Tim knows that inven¬ 
tory is something you must define each time.) 

Mike: “I own a dairy with three drive-in stores. I need to 
know at the end of each day how much inventory each 
one has so I can add to or move it to one of the other 
stores.” (Mike has studied his own needs.) 

Tim: “My PACKAGE can give you a list that shows the 
I.D. number, name, size, unit of measure, amount or 
number of units, re-order point, and cost.” (Tim has 
studied his PACKAGE.) 

Mike: “Can it give me the SELL BEFORE DATE on 
each item?” (To Mike this is the main problem.) 

Tim: “It could be added to the PACKAGE.” 

Mike and Tim now work out all the detail of Mike’s IN¬ 
VENTORY and in a few weeks the PACKAGE is up and 
running , but Mike did no programming. 

How did Tim fix that SELL BEFORE DATE? He added 
4 digits to the code number 00 to 99 for the month and 
00 to 31 for the day. This allowed for eight years before 
starting over (12 months into 99), and is a number Mike 
could work with if needed. The LISTOUT is in order of 
name, size, sell before date, location, amount or number 
of units and re-order point. Just what Mike needed. 

Why did Tim use just two digits for the month and 
year, and not “Jun 6 1979”? 
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He is PACKING DATA to save storage room. Just like 
freeze-dried food, out comes the water before storage, 
then it is put back in again just before using. PACKING 
is used in order to get more information on line. Packing 
can be used on other things, not just the date. 

For you Tims, look at your data files. Have you packed 
the data? Things like a dash between month, date and 
year use two bytes. In 1,500 records that’s 3,000 bytes, 
but don’t forget to put them back in your listouts. Be 
sure you know all the things a PACKAGE needs before 
you put it on line. 

If you cannot understand what is needed — do NOT 
bluff your way. To start and not end is far worse than not 
starting at all. 

But for you Mikes, look at what you’re doing now and 
ask “What can a PACKAGE do for me?” Then, before 
you buy a PACKAGE, see what it can do, BEFORE NOT 
AFTER! 

If the store or shop that you talk to cannot put their 
own inventory on line, how can they help your inventory? 
If you cannot understand what they are saying, how is 
the PACKAGE going to work for you? The store or shop 
you buy from is the one you are going to work with for 
the next few weeks, so choose carefully. You can only 
do that by knowing your own needs. They can tell you 
how a PACKAGE can meet those needs, but only you 
can say what they are. This column is written to show 
you how to state your data processing needs to the so- 
called computer professional and help the professional 
understand those needs. 

What I need to hear is what type of DATABASE PACK¬ 
AGE you have or what needs you have for a PACKAGE. 
Starting next month we will look at some of these. 


Bob Distler, P.O. Box 6376, Oxnard, CA 93031, (805) 
487-7422. □ 



HOME 

POISON 

CONTROL Roger O. Littge, MD 

WARNING: your home contains 
products which MAY BE HARM¬ 
FUL OR FATAL IF SWALLOWED. 
This North Star BASIC program de¬ 
termines the necessary EMERGEN¬ 
CY MEASURES for ingestion of 
household products. Disk utility al¬ 
lows expansion of substance vocab¬ 
ulary to over 2400 names. Access 
time less than 6 seconds. Free an¬ 
nual updates. Complete Source 
listings. 

Diskette and Manual.$28.00 

Manual only, with listings . . . .8.00 

WATCH FOR cassette versions. 
Available at your computer store 
or from: 

Berkeley Medical Data Associates, Inc. 

Microcomputer Consultants 
P.O. Box 5279, Berkeley, CA 94705 
(415) 653-6707 
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Eye strain and a “pain in the neck” are common by¬ 
products of long periods of time typing at the keyboard. 
Much has been done to help this problem through the 
distribution of software on cassettes and diskettes, but 
both of these have so many “standards” that an equiva¬ 
lent number of systems would be needed to take advan¬ 
tage of those recording mediums. It is also very incon¬ 
venient for many to wait for a tape’s arrival by mail. 

Obviously once a desired piece of public domain soft¬ 
ware already in use on some computer system is found, 
it would be convenient to dial that system and effect a 
transfer via the phone line to a CP/M system. In addition, 
I wanted to be able to send files from my system to other 
systems. This would eliminate the need for system com¬ 
patibility of recording medium or file structure. I also 
had a need to use the terminal strictly for use with 
remote time-share systems. This always required manu¬ 
ally changing the terminal cable from the microcompu¬ 
ter to the modem and then back again when finished. 

It was suggested that one solution might be to add 
two drives to the BASIC IPUT/OUTPUT SYSTEM (BIOS) 
and then use the PERIPHERAL INTERCHANGE PRO¬ 
GRAM (PIP) as the implementation tool. This was an ef¬ 
fective method and the results are the topic of this article. 


There are only a few requirements for using the meth¬ 
od described here. You must be running the CP/M 
operating system, have access to the BIOS source code, 
have the CP/M CRT: device assigned to an RS-232 port, 
have the CP/M TTY: device assigned to the system con¬ 
sole, and finally, have an external modem or acoustical 
coupler connected to the CRT: port. I have successfully 
used a BELL 103A modem, an Omnitec coupler, and a 
Digicom AC312 coupler. 

Consider the modifications made to BIOS. It will be 
helpful, although not required, for the reader to have a 
working knowledge of the BIOS part of CP/M. 

Figure 1 contains the changes that are required to the 
LOGICAL DEVICES ROUTINE section of BIOS. Only the 
CONSOLE IN and READER IN routines have been 
changed to reflect the labels of the drivers which are 
shown in Figures 2 and 3. The drivers have been located 
in the PHYSICAL DEVICES ROUTINES section of BIOS 
and are self-documenting. Figure 2 contains the code 
which allows the CP/M system to act as nothing more 
than a time-share terminal. Figure 3 shows the code that 
will transfer information from a remote device into a 
CP/M disk file. The method for transferring a CP/M file 
to a remote device uses the code in Figure 2 and a stan¬ 
dard option in PIP. 





DV 

TTYIN 

; 0: 

TTY 

P 






DV 

CRTIN 

J1: 

CRT 

; MODEM 

driver TO 

TRANSFER INFORMATION 



DIa 

READER 

J 2: 

BATCH MODE: 

; EROM MODE M TO CP/M DISK ElLE 




DV 

UC1 

J 3: 

MODEM DRIVER 

; ECHOS 

TO SYSTEM 

CONSOLE 








; ECHOS 

ANYTHING TYPED ON SYSTEM 

CONSOLE 







: TO THE 

' MODEM EXCEPT A CONTROL 

Z 







; WHICH 

IS SENT TO 

■ CP/M 








uai: 

CALL 

CRTSTAT 

JCHARACTER ON MODEM? 

1 







JZ 

UR1A 

;no-checx CONSOLE 

; READER 

IN 






CALL 

CRTIN 

»YES-GET IT 

» 







CPI 

2 

; IS IT A NULL? 

PEADEP: 


LDA 

IOEYT 




JZ 

UP1 

J YES-FORGET' IT 



RRC 





CPI 

RUBOUT 

; IS IT A RUBOUT? 



CALL 

DISPATCH 




JZ 

UR1 

»YES-FORGET IT 



DW 

TTYIN 

;0: 

TTY 


MOV 

C , A 

»GET READY TO OUTPUT 



pw 

PDPIN 

; 1: 

HIGH SPEED READER 


CALL 

TTYOUT 

» PRINT ON CONSOLE 



DV 

’JR 1 

»F: 

MODEM DRIVER 


MOV 

A , C 

»KEEP CP/M STRAIGHT 



DW 

XE V IN 




PET 


» RETURN 







T TR1A: 

CALL 

TTYSTAT 

»CHARACTER ON CONSOLE? 

Figure 

1 . 

Changes to the logical device routine in 


JZ 

UR1 

JNO-CHECK MODEM 

BIOS. 







CALL 

TTYIN 

;yes-get it 






_ 1 


CPI 

RZ 

CTRLZ 

;IS IT A CONTROL Z? 
;yes-rftupn 


rev C, A J N0-GET READY TO OUTPUT 

CALL TTYOUT JPPINT ON SYSTEM CONSOLE | 

CALL CRTOUT JTRANSMIT OVER MODEM 

JMP UR1 JDO IT ALL AGAIN 


Figure 3. Additions to BIOS for CP/M file transfer to 
a remote device. 


MODEM DRIVER TO USE CP/M 
AS A TIME-SHARE TERMINAL 


UC1: 


-CIA: 


CALL 

TTYSTAT 

JCHARACTER ON CONSOLE? 

JZ 

UCl A 

JNO-CHECK MODEM 

CALL 

TTYIN 

> YES-GET IT 

RET 


JRETURN 

CALL 

CRTSTAT 

JCHARACTER ON MODEM? 

JZ 

UCl 

JNO-LOOP BACK 

CALL 

CRTIN 

»YES-GET IT 

MOV 

C , A 

J GET READY TO OUTPUT 

CALL 

TTYOUT 

;PRINT ON CONSOLE 

JMP 

UCl 

JCHECK FOR MORE 


Figure 2. Additions to BIOS for the interactive mode. 
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Figure 4 presents the CP/M system as a time-share 
terminal to another system. The user typed commands 
are underlined. Step-by-step instructions are indicated 
in parentheses. Figure 5 is a block diagram of the inter¬ 
active mode. 


A>PIP 

PIP - VERS 2.0 

* CRT:=UC1: (As«i«n the CRT: logical device to the modem driver) 

(CF/M is now ready to be connected to the ABC system. Pial 
th*» num.ber and sip.n on th<=> system in the normal manner) 

(After the phone is answered, ABC responds with:' 

U#= HHB£300e.PASSWORD 

READY 

OLD EXAMPLE 

READY 

RUN 

EXAMPLE 09.:30PST 07/e7/76 

THIS PROGRAM IS BFING EXECUTED ON THE AFC TIME-SHARE 
SYSTEM USING CP/M AS THE REMOTE TERMINAL. 

USED 1.01 UNITS 
READY 

m 

0001.01 CRU 000.10 TCH 0000.12 XC 

OFF AT ee:?ePST 07/07/76 

(At this point you are ready to return to PIP. This is 
done by a control Z) 

~7 

’♦ **2 (You are now back in PIP. Control C returns to CP/M) 

A> 

Figure 4. Example of interactive mode. 



Figure 5. Interactive Mode Block Diagram 


Assume that we want to access a commercial service 
called the ABC Company. (It could just as well be another 
CP/M system or any other small or large system.) The ex¬ 
ample shows the ABC system being accessed and a pro¬ 
gram called EXAMPLE being executed. 

The next Step is to transfer information from the ABC 
system to a CP/M disk file. This gives you access to soft¬ 
ware or data already stored in a computer system. As be¬ 
fore, we must first establish communications with the 
ABC system. Figure 6 shows how this transfer is accom¬ 
plished and Figure 7 is the block diagram. All information 
being transferred is printed on the CP/M system console. 


(The first seven lines are as In Figure 4.) 

A>LH 

pip - vins 2.0 

♦ CRT:-BC1; 

P»* HHB53tfE0.PASSWORD 
READY 

OLD EXAMPLE 

READY 

(You now return to PIP and prepare CP/M tc receive 
Information over the modem and store It In a file.) 

li (Control Z returns to PIP) 

^ CPMP ILt.FOR*PR 1: 

(This not only prepares the file hut also returns you to 
the ABC system. ABC is now commanded to ,11st the file.) 

LISTNH (List the file) 

(Thp Information will he printed on the console as 
well as being placed In a file.) 

100 PRINT 10 

100 10 FORMATS IX,"THIS PROGRAM IS BFING FXECUTFD ON THI ABC TIMF-SHARF") 
120 PRINT 20 

130 20 FORMAT(1X. m 5TSTEM USING CP/M AS THE REMOTE TEFMINAL.) 

140 STOP 
150 END 

~1 (Control Z returns to PIP) 

♦ CRT:-UCl: (Return to the interactive mode.) 

BYE (?Tgn off the ABC system.) 

OFF AT 0P:20PDT 07/08/?e 

2 %. (Control Z returns to PIP) 

*_£. (Control C returns to CP/M) 

1> 

Figure 6. Example of a file transfer from a remote 
device to a CP/M file. 



Figure 7. File Transfer from Remote Device to CP/M 
File Block Diagram. 
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(The first five lines are as in Figure 4.) 

A>PI? 

PIP - VERS 2.0 
» CRT:=UC1: 

U#= HHB5?O00 t PASSWORD 
PFADY 

(The ABC system must now be told that a new file 
of information is coming in a continuous mode.) 

NEW EXAMPLEl 

READY 

TAPE 

~Z (Control Z returns to PIP.) 

(Instruct CP/M to transmit a disk file to the modem.) 
* CRT : = EXAMPIE.FOR 

(When the file has been transferred PIP will 
respond with an asterick. You will then 
want to return to the Interactive mode and 
instruct the ABC system to save the file.) 

* CPT:=UC1: (Return to the interactive mode.) 

SAVE (Tell the ABC system to save the information.) 

"EADY 

PYF (Sign off the ABC system.) 

eee?4.i0 cru 0000 .le tck 0001.77 kc 

~Z (Control Z returns to PIP.) 

* ~C (Control C returns to CP/M.) 

A> 

Figure 8. Example of a file transfer from a CP/M file 
to a remote device. 



Figure 9. File Transfer from CP/M File to Remote 
Device Block Diagram. 


INTERACTIVE MODE 

A>f I F 

PIP - VERS 2.0 
♦ CRTflJCl; 

(Dial and sign on the remote system.) 


TRANSFER FILE FROM REMOTE SYSTEM TO CP/M DISK 
* CPMFILE.EXT=UR1 : 

(Tell the remote system to send the file.) 
(The file contents will print here.) 

~Z (Control Z returns to PIP.) 


TRANSFER FILE FROM CP/M DISK TO REMOTE SYSTEM 

(Prepare remote system to receive file.) 

» CRT:=CPMFILF.TXT 

(When asterick prints the transfer is complete.) 
* CPT :=UC1 : 

(Tell the remote system to save the file.) 

(Control Z returns to PIP.) 

* ~C (Control C returns to CP/M.) 

A > 


Figure 10. Condensed version of the examples. 


There is one restriction when using this feature. The 
information being transferred must fit into the CP/M 
user area memory. If this restriction is violated, PIP will 
stop taking data from the modem until it has written the 
contents of memory to the disk file. The remote com¬ 
puter continues to transmit data while PIP is house¬ 
keeping, which results in lost information. A simple 
solution is to break up a large file into smaller entities. 

Finally, if you have taken the time to type in some nice 
piece of software and would like to share it, follow the 
steps outlined in Figure 8 which are graphically de¬ 
picted in Figure 9. 

These methods may look a little confusing at first 
glance. Try a few examples and I’m sure you will under¬ 
stand the methods very well in a relatively short time. 
Learning these methods is certainly easier and less 
time-consuming than typing in long source programs 
manually. Figure 10 shows the three methods in short¬ 
ened format (without comments). I have found this con¬ 
densed version a handy reference guide which can be 
conveniently displayed on my terminal.□ 

ABOUT THE AUTHOR 

Mr. Hotter began his data processing career in 
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ger of Computing and Data Processing for the 
Missile Systems Group, located in Canoga Park, 
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TIMESHARING: A Part of 
With the Alpha Micro 



For the many persons or businesses 
that purchased 8-bit machines in the past, 
only to find out they soon outgrew the 
limited capacities of the small machines, 
a costly system changeover was once the 
only solution. 

But when Alpha Micro of Irvine, Califor¬ 
nia, began production of a 16-bit board that 
was compatible to the popular S-100 bus, 
users were provided an alternative that 
allowed them to advance to the world of 16- 
bit systems without throwing their old sys¬ 
tems out. By simply putting Alpha Micro’s 
CPU 2-board set in to replace the old 8-bit 
board, the big jump could be made. 

Since the company introduced the AM- 
100™ system in 1977, Alpha Micro has 
continued to develop improvements and 
uses for the 16-bit board. 

TIMESHARING 

One of the most important business 
considerations the AM-100 through AM- 
500™ systems is timesharing. A real-time 
(60 Hz) clock on the CPU board allows for 
multi-tasking, allowing the users to do 
several jobs at the same time. 

The systems are run by AMOS (Alpha 
Micro Operating System). AMOS is a disk- 
based timesharing system featuring 
multi-user access, multi-tasking, disk-file 
management and language capabilities. 

Capacities for timesharing vary with the 
system. The simple AM-100, comprised of 
just the CPU board, obviously would not 
have the same capabilities as a system 
that had been upgraded to the AM-500 by 
the addition of equipment including four 
hard diskdrives. 

The largest timesharing system known 
to AM staffers supports 22 users. This 
AM-300 system uses three 6-port I/O 
boards. Although this is currently the 
largest system known, AM spokesmen 
point out that there are no theoretical 
limits to the number of tasks a timeshar¬ 
ing system can perform. 

The only practical limits to the number 
of users sharing the system is the amount 
of time each user requires. The average 
number of firms using the same unit 
varies from six to 10, depending on the 
type of processes being used. 

The system comes with a protective 
safeguard, which utilizes a password, to 


I 


62 INTERFACE AGE 


JANUARY 1979 





































! 



prevent others sharing the same machine 
access to company files. The disk can be 
broken down into several sections, each 
of them available to the user who knows 
the code word for that section. 

For companies which have offices in 
different areas but do not want to pur¬ 
chase separate computers for each office, 
the Alpha Micro system allows for multi¬ 
tasking between the two offices. 

By using an additional terminal at the 
second office and connecting the two 
units by telephone using modems, the 
main computer can be working for the 
outer office at the same time it is being 
utilized by employees at the main office. 


DEVELOPMENT OF THE SYSTEM 

The Alpha Micro system was begun 
March, 1977, when Richard Wilcox, a self- 
taught programmer, teamed with Robert 
Hitchcock and John French to delve into 
the burgeoning world of microcomputers. 

The company began with production of 
the 16-bit AM-100 CPU, a unit which 
designed not only to allow for upgrading 
of 8-bit machines, but to utilize software 
that had already been tested. 

“Our main intent was to sell our 
board to the hobbyist,” Wilcox said. “But 
before too long, small business users got 
wind of our system and began to ask 
about it.” 

Those initial inquiries began to multiply, 
until the company decided to gear its pro¬ 
duct towards the small businessman, de¬ 
veloping it to meet the needs of companies 
which were purchasing new computers or 
updating their smaller machines. 

“We’ve been dragged into the mode 
professionals because the board is 
powerful. We’ve gotten out of the hobby¬ 
ist market because it will most likely stay 
like the ham radio market — a relatively 
small sales outlet,” Wilcox said. 

Now the system has been developed to 
the point that the floppy disks which were 
used in the early days are nearly obsolete 
for large users, such as Alpha Micro itself. 

“I use the floppy disks only for backup. 
They just don’t hold enough storage any 
more,” Wilcox said. He now uses a Tri¬ 
dent hard disk, storing up to 2400 mega- 





































CAPABILITIES OF THE SYSTEM 

For those choosing to upgrade their cur¬ 
rent system using the AM-100 CPU, capa¬ 
cities will be greatly increased by the addi¬ 
tional eight bits. The board’s increased 
capabilities can match the throughput of 
many minicomputers now on the market. 
Floating point arithmetic, the real-time 
clock, and additional flexibility are 
features offered by the AM-100. The sys¬ 
tem is capable of handling up to 11 signifi¬ 
cant digits. 

The next step up is to the AM-200. This 
consists of a full DMA floppy controller 
based on the Western Digital WD-16 chip- 
set. The AM-200 can reformat diskettes to 
non-standard formats, as well as pro¬ 
viding increased throughput and reliability. 

The AM-300 provides six programmable 
RS-232 ports for input and output handl¬ 
ing. The next improvement, to the AM-400, 
is made by adding hard disks, increasing 
capacity greatly. Greater storage is also 
available for those stepping up to the AM- 
500. The interface controller is designed 
for use with the CDC 9472H (Hawk) hard 
diskdrive. 

SOFTWARE 

Wilcox started the company with a 
great deal of software knowledge picked 
up while working for a variety of com¬ 
panies. Much of the hardware he had de¬ 
signed had been written for larger 
machines, so the main problem was to 
adapt it for the micros. 

“What we had was about five years’ 
worth of software on many systems,” 
Wilcox said. The Alpha Micro system was 
designed to take advantage of this time- 
tested software. 

After it was adopted and the CPU board 
began to sell, the available number of 
packages and languages has constantly 
been expanded. 

Alpha Micro provides software pack¬ 
ages in a variety of languages, all adapted 
by the company. ALPHABASIC, ALPHA- 


PASCAL and ALPHALISP are currently of¬ 
fered. For timesharing purposes, the 
ALPHABASIC compiler and runtime pack¬ 
ages are written in re-entrant codes so 
they can be shared by all users. 

Some of the software packages that are 
currently available include the general 
ledger, payroll, accounts payable, ac¬ 
counts receivable, and order entry/inven¬ 
tory control. 

THECOMPANY 

When Wilcox, Hitchcock and French 
teamed together, they combined the 
knowledge of a programmer, marketeer 
and a store owner. 

French, who owned a computer store 
that helped to provide an outlet for the 
fledgling corporation, has since departed 
from the company. 

Hitchcock first got his interest in com¬ 
puters in 1954 when he worked for the 
Rand Corporation as an associate mathe¬ 
matician. He now serves as the treasurer 
of Alpha Micro, a company which has 
been expanding so rapidly that a large 
wooden carving of the company logo still 
sits on the floor. A piece of paper hangs 
on the office door to inform persons the 
name of the business. 

In the 21 months the company has been 
operational, it has grown from an initial 
staff of four to now employ 66 workers. 
The space has increased from a 2,000 
square-foot capacity to the current 24,500 
square-foot building. 

Alpha Micro made a profit in its fifth 
week and hasn’t looked back since. Dur¬ 
ing the first year, sales totaled more than 
one million dollars. 

“We passed a million in the first two 
months this year,” Hitchcock said. It is 
estimated that sales during the current 
fiscal year will be about 10 times greater 
than last year. 

Wilcox, called the “architect of our hard¬ 
ware and software” by Hitchcock, began 
his computer career in 1965. He was em- 
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ployed as a field services employee in the 
aerospace division of Honeywell. 

A few years later, he moved to USC as a 
programmer after teaching himself how to 
program computers. Wilcox later went into 
consulting, then began designing software. 
He is now the president of the company. 


FUTURE PLANS 

“We are continually adding to our pro¬ 
duct line because we recognize that to com¬ 
pete successfully in our market, we must 
remain in the forefront of a technology 
which is constantly seeking new improve¬ 
ments and new products,” Wilcox said. 

One area that requires constant updates 
is software production. Changes and addi¬ 
tions to the existing packages are always 
made available to consumers. In addition, 
new languages and software packages 
are constantly being implemented. 

Although the hardware is also being up¬ 
dated, the company has decided to stay 
out of some markets. 

“We don’t want to get into manufacturing 
peripherals,” Chief Engineer John Glade 
said. “We will make intelligent controls 
for peripherals, but that’s as far as we’ll go.” 

One of the hopes of Alpha Micro is that 
the S-100 bus will become less of a prob¬ 
lem to work with. Some difficulties have 
arisen because the popular bus has been 
re-designed several times, making it hard 
to insert the Alpha Micro CPU board into 
these non-standard buses. 


THE MARKET 

The Alpha Micro systems are currently 
being sold through a network of retail 
dealers, systems houses and OEMs. The 
majority of sales are made by the network 
of 147 retail dealers around the world. 

The basic AM-100 system with software 
sells for about $1,500. 

Repairs are handled by factory-trained 
dealers. A network of service centers 
across the nation is being started. □ 
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BUSINESS EDITORIAL 


By Bob Johnson and Mark Grennan 

Business Microsystems 

JACK MICRO, THE GIANT KILLER 

The manufacturers of small computer systems have 
found a new market in the small businesses of America 
and are bringing all their advertising and engineering ex¬ 
pertise to bear on the promotion and development of 
this near-virginal field. 

Great claims are being heard, suggesting that the 
larger systems are archaic, obsolete, and downright ex¬ 
pensive. Microcomputer technology is far less expen¬ 
sive than that required to create a mini or mainframe 
computer and the capabilities are approaching those of 
the larger systems. It seems that most small system 
people are suffering from a “Jack-the-Giant-Killer” syn¬ 
drome. And yet, they are quite justified in feeling this 
way now that more and more small businessmen are 
recognizing the potential of a small computer as a 
powerful business aid. 

But, if the larger systems are suffering from old age, 
we must realize that the microcomputer has only recent¬ 
ly been born and is now going through its infancy. Yet 
as these systems “mature,” they will capture increas¬ 
ingly large portions of the business market. 

Businessmen should realize some of the shortcom¬ 
ings of the microcomputers on the market and consider 
all available systems before committing to a microcom¬ 
puter for business applications. 

An Open Letter to the Small Systems Manufacturers 

Dear Sirs: 

I note with interest and enthusiasm your latest entries 
into the small business systems field, and yet I feel that 
you have not properly researched that field, for there are 
still many obstacles to overcome, and I have seen very 
little effort in several critical areas. 

First, you do not provide service for your equipment 
on a local level. A businessman requires such support to 
minimize downtime and the loss of revenue caused by 
such downtime. 

This could be remedied by making it profitable for 
dealers and individuals to establish warranty stations. 
This is the way most national consumer products are 
warrantied, and is a fairly efficient, if complex, way to 
solve the service problems. 

But, when questioned about local service availability, 
the businessman is given the impression that service is 
not considered to be a major concern. He is told that all 
problems and complaints will be handled by his local 
dealer. This is true if he has a reputable dealer. The 
dealer will handle his service problems. . .until it be¬ 
comes unprofitable to do so. 

Second, although some astounding breakthroughs in 
hardware have been made, software ranges from only 
adequate to rotten. Granted, you usually provide cap¬ 
abilities to support CP/M, but even it has limitations. 

I feel that it would greatly help your marketing efforts 
if you would concentrate some effort in designing some 
data-management oriented operating systems, and 
some developmental languages which are both busi¬ 


ness oriented, and take advantage of the facilities of¬ 
fered by your hardware. This may not appear as a great 
advantage to you or the end-user, but it will greatly aid in 
the development of applications software for your sys¬ 
tems, and increasingly this is becoming a selling point 
for small systems. 

Third, I feel that you must adopt some sort of stan¬ 
dards between systems other than the use of ASCII. 
Ease of modification and interchangeability will pro¬ 
mote your sales for specialized applications. The best, 
although not the easiest method for promoting this in¬ 
terchangeability is in the standardization of your sys¬ 
tems (i.e., Bus configurations, file handling, BASIC syn¬ 
tax conventions, etc.) 

Still, I feel sure that you will take over the market. But, 
if you don’t pay attention to some of the areas pre¬ 
sented, it will be a victory of mere survival, rather than 
of superior qualifications. 

Some Notes for the Small Businessman 

These items are weaknesses inherent in many of the 
microcomputers on the market today. Please under¬ 
stand that I am not condemning all small computers, but 
some are definitely better suited toward business appli¬ 
cations than others, for the reasons mentioned. 

It is for this reason that a small systems consultant 
can save you money in the selection and installation of a 
computer system. It is his job to be thoroughly familiar 
with the systems available, and to match individual 
needs to the system(s) which will perform as required. 
To this end, I strongly suggest the use of a reliable con¬ 
sultant before making commitments to any system. 

As a businessman looking at a microcomputer for busi¬ 
ness, you are, in effect, a pioneer in a new field. If your 
personal Utopia includes timely and accurate inventory 
reports, the ability to figure accounts aging in the twinkle 
of an eye, and run trend-line analysis with the greatest 
of ease, then these things are indeed possible. But, a 
vast uncharted wilderness lies between you and the Pro¬ 
mised Land, and guides are sometimes hard to find. 

Some of the hidden dangers in the journey will in¬ 
clude poor service, long delivery times, and extra costs 
when expanding the system to some special function 
required by the business. Charlatans and restless 
natives may try to ambush you on your journey. Choose 
a dealer, consultant, and software house that will work 
closely with you. They can guard against most of the 
dangers involved. When the system is up and running, 
you will understand that all the time and effort are in¬ 
deed worth it. 

And of course, when you have been receiving those 
timely and accurate reports on inventory, accounts 
receivable and aging, and analyses of sales, you will 
want even more reports and analyses for better manage¬ 
ment. It is then that you will encounter the last cost of 
the journey. It will cost more money for those new reports. 
But then that’s what business is about, isn’t it?D 

All comments, letters, and complaints from the 
small systems manufacturers should be addressed 
to: Business Microsystems, 7228 West Reno, 
Route 5, Oklahoma City, OK 73008. 
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During the summer of 1978, INTERFACE AGE polled 
2,000 subscribers, asking them 53 questions about their 
computers, their plans and uses for their systems and 
some views about the industry. In addition, the readers 
were asked their thoughts about the magazine. 

A total of 870 persons returned the completed question¬ 
naires, a response considered good for this type of survey. 

The study showed that most of those interested in 
micros were relatively affluent and had a college educa¬ 


tion. Nearly all of the respondents, 98 percent, were males. 

Those who owned a computer said they used BASIC 
as their main language, using it on a system that cost 
less than $2,000. Most were interested in both hardware 
and software and had plans to either expand their sys¬ 
tem at some time in the near future or to purchase a 
microcomputer if they did not already own one. 

Some of the highlights of the five-page survey are 
listed in the table below.□ 


1. Persons who own or have access to a microcomputer: 

2. Time spent each week working with the computer: 

3. Present investment in personal computers: 


4. Uses of the microcomputer: (Listed by number of 
persons answering each category) 

5. Language used: (Listed by number of persons 
answering each category) 

6. Language user is most proficient in: 

PERSONAL COMPUTERS NOW IN USE 

1. Size of memory: 

2. Has memory been added since purchase? 

3. Planning to add memory in the next 12 months: 

4. Form in which microcomputer was purchased: 

5. Probability of purchasing a microcomputer in the 
next 12 months: 

6. Where the microcomputer was purchased: 


YES-81% NO - 19% 

10-19 hours —41% 20-29 hours — 34% 

Over 30 hours — 25% 

Under $1,000 — 43% $1,000-$1,999 — 18% 

$2,000-$4,999 — 12% $5,000-$10,000 — 18% 

Over $10,000 — 9% 

Control of household appliances — 404 

Games — 299 Business — 273 Research — 167 

Word processing — 165 Math — 147 

BASIC — 570 Machine — 292 Assembly — 256 

BASIC — 42% FORTRAN — 24% APL — 4% 
Assembly/Machine — 29% Other — 1% 


4K -11% 8K — 11 % 16K — 23% 32K - 30% 

48K — 11% More — 12% 

YES — 63% NO - 37% 

YES - 65% NO - 35% 

Kit — 63% Fully assembled — 37% 

Surely buy — 19% Probably buy — 26% 

Probably won’t buy — 32% Surely won’t buy — 23% 

Direct from the manufacturer — 45% 

Local retail computer store — 36% 

Mail order other than from manufacturer — 12% 

Other — 7% 



7. Factors which influenced which microcomputer the buyer purchased: 

Very 

Important 

Somewhat 

Important 

Not Very 
Important 


Local servicing 

7.1% 

4.0% 

5.7% 


Bus support by other manufacturers 

9.7% 

3.4% 

3.6% 


Initial cost 

9.7% 

3.4% 

3.6% 


Manufacturer’s reputation 

10.3% 

5.7% 

1.1% 


Power supply capacity 

4.5% 

5.9% 

4.2% 


Range of peripherals available 

8.2% 

6.4% 

1.9% 


EDITORIAL SURVEY 

1. Primary reasons for reading INTERFACE AGE: 

(Listed by number of persons answering each category) 

2. View of the magazine: 


New products — 242 Business articles — 212 
Hardware articles — 375 Software articles — 445 

A use book—15% A general computer magazine—55% 
A software magazine—20% A hardware magazine—10% 
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Systems 
Analysis for 
Small Business 
Applications 

By R. C. Mooney 


The article describes the procedure which 
may be followed by the small businessman in 
determining the requirements for a computer 
system for his business accounting purposes. 
The procedure for the determination of hard¬ 
ware and mass storage requirements is dis¬ 
cussed as well as some orientation into sys¬ 
tems software. Also discussed are vendor quali¬ 
fications for the selection of the hardware sys¬ 
tem, applications software alternatives, pack¬ 
aged software vs. custom software, and the 
evaluation of the total system. 

DEFINING SYSTEM REQUIREMENTS 

As a part of the system design process it will 
be necessary to precisely define what functions 
are to be accomplished. The overall system 
goals and objectives must be outlined. For ex¬ 
ample, a typical system goal would be “In two years 


we expect to have our complete order entry processing 
computerized with the facility for the printing of the 
packing lists, order acknowledgements, and auto¬ 
matic inventory tallying, as well as re-order lists 
and vendor accounting.” 
We must consider and get a firm grasp upon 
all the desired functions which the system is 
to perform. The most important thing to re¬ 
member is to be realistic. Do not attempt to 
push the system into areas far beyond the 
state of the art. The system specifications 
should be defined by the end user of the 
system based on his own knowledge of the 
field. Inquiries should be made as to what 
others are doing along the same lines. 
Consideration should be made as to both 
the immediate system requirements and 
also the future objectives. Make up a sched¬ 
ule of computer functions desired to be 
implemented over the next five years (the 
approximate active life of the system). 
A good place to start is by analyzing the 
manual accounting systems which are 
presently in operation within your organi¬ 
zation. Decide which functions are most 
readily adaptable to computer processing 
and what future improvements need be made. 
You will have a much easier task to compu¬ 
terizing your operations if the paper flow rea¬ 
sonably agrees with the manual system now 
in operation. By trying to make drastic reor¬ 
ganization all at once you will only succeed 
in confusing yourself and everyone involved. 
What are the inputs now available? List all the 
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inputs to the system which will be required. Analyze the 
forms or reports which you now use. Whenever possible, 
the computer inputs should match the forms which are 
now in use in your manual accounting system. Then fol¬ 
low the same procedure for the outputs desired. Define 
all the reports, printouts or displays which are required. 

Sometimes it may be necessary to more precisely de¬ 
fine the manual system of operations before computer 
systems analysis may begin. Write everything down 
neatly and in an organized manner but avoid going into 
excessive detail at this stage. 

HARDWARE REQUIREMENTS 

Once we have a general idea of what functions the 
system is to perform, we may define the actual hard¬ 
ware requirements. 

The RAM storage requirements will be a function of 
the operating systems and languages used. For most 
higher level languages for accounting applications, 
RAM storage of 24K to 32K bytes should be sufficient 
for a moderate sized system, that is, provided the oper¬ 
ating system has the facility for chained programs or 
“overlays.” 

If the programming is to be done by means of a com¬ 
piled language which does not require any RAM memory 
for a run-time interpreter, the RAM storage requirements 
may be reduced. On the other hand, if the system is to 
involve operations on large arrays of data or matrices, or 
if complicated sorting must be done rapidly, more RAM 
storage will be required. 

For small business systems the disk or mass memory 
limitations are more critical than RAM storage. It is this 
disk storage capacity which will determine the maxi¬ 
mum number of accounts receivable, inventory items, 
etc., which may be kept on file. 

Make as accurate an estimate as possible of the bytes 
per each record or item which must be entered in each 
file. A good sized inventory record will probably be 
about 40 to 80 bytes per each inventory item, while an 
open account customer may require as much as 300 
bytes for aged balances and other items per each cus¬ 
tomer on file. 

Realistically determine the maximum number of rec¬ 
ords which must be kept on file, that is, 1,000 inventory 
items on file, 300 customers, etc. Mass storage is a 
finite commodity (at least at the present state of the art), 
and it is not feasible to try to proceed without getting a 
firm grasp on the amount of storage which you require 
for efficient operation. 

It may not be required that all computer functions be 
on-line at all times. For example, the General Ledger file 
may not be related to the Inventory file, and if you are 
running with a floppy disk based system, you may 
remove the General Ledger disk and insert the Inventory 
disk when inventory activity is required and vice versa. 
At a later time you may obtain additional mass storage 
and perhaps a multi-tasking facility (the ability to oper¬ 
ate several independent computer functions simultane¬ 
ously), and then by the purchase of additional hardware, 
it will be possible for the General Ledger system and In¬ 
ventory system to be on-line simultaneously. 

When you have estimated both the size of each indivi¬ 
dual record in each file and also the maximum number 
of records in each file, it is a matter of simple multiplica¬ 
tion to obtain the estimate of total mass storage required. 

A certain amount of overhead storage will be required 
for file directories, inefficiencies in disk usage, sector 
boundaries, etc. Approximately 25% should be added to 
disk storage requirements for these purposes. This 
overhead rate should be sufficient for most systems 
depending upon file directory configurations and sector 
sizes for hard or soft sectored disks. 
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All required programs must also be stored on the 
disk, and requirements for program storage must be 
estimated and included in the total storage require¬ 
ments. There is no general rule of thumb for estimating 
program storage requirements. I have had experience 
with programs ranging from a simple inventory system 
which required approximately 12K bytes for the data en¬ 
try and inventory print programs, to complete accounts 
receivable billing systems with many software sophisti¬ 
cations which required close to 2 megabytes of disk 
storage for programs alone. 

PERIPHERAL EQUIPMENT 

Peripherals which may be required will depend upon 
the actual applications. Most certainly a video display of 
some type and a keyboard will be required, perhaps 
more than one. In most cases a printer will be required. 
Hardcopy is invaluable for origination of new software 
and also for management reports for typical small busi¬ 
ness applications. 

There are various types of printers on the market. The 
selection of a printer will depend upon the amount of 
printing to be done. If a large quantity of printing is re¬ 
quired, the user will be better disposed to make the 
additional initial expenditure for a quality high-speed 
printer. This is an investment which will pay for itself in 
the time saved in doing the required printing. Bear in 
mind, however, that the micro systems on today’s 
market do not have the processing speed of a mainframe 
type system, and so take care not to select a printer 
which is designed to run faster than the processor and 
language interpreters can keep it busy with printing. 

For some wordprocessing applications or text editors, 
a daisywheel type of printer may be desired. These 
printers have interchangeable character print types for 
typewriter-like printing. For typical small business sys¬ 
tems with average print requirements, a 60 to 120 line- 
per-minute printer should be adequate. 

Other peripherals such as audio tape cassette, bar¬ 
code readers or other types of optical mark sense, or 
punched-card equipment may be utilized depending 
upon the applications intended. 

SYSTEMS SOFTWARE 

Systems software requirements will vary depending 
upon the applications and also upon the expertise of the 
user. Most certainly a monitor of some type will be re¬ 
quired to provide for system control from the keyboard 
terminal and for some type of system initialization such 
as the loading of a full operating system from the disk 
upon power-up of the system. 

Also a DOS (disk operating system) will undoubtedly 
be required to handle the housekeeping required for the 
operation of a disk based system. DOS requirements are 
a function of both the processing unit, and the disk drive 
and controllers used in the system. The DOS is very 
hardware dependent, and unless the user has access to 
the full schematics and specifications of the processor 
and all disk interfaces, he should limit his objectives to 
the DOS supplied by the manufacturer of the system. 

The operating system may be permanently loaded in 
read-only memory in the computer or may be loaded 
from the disk at time of power-up. The system which is 
loaded from disk has certain advantages over the ROM 
type in that the user may obtain various types of operat¬ 
ing systems or updated and enhanced versions of the 
operating system, and these may be loaded at the dis¬ 
cretion of the user. 

Different programming languages such as FORTRAN, 
BASIC, PL/1 and Assembler are supplied by various ven¬ 
dors. The selection of required programming languages 
will depend upon the knowledge of the user and the 
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overall system requirements. Most business program¬ 
ming is done most easily in some type of high-level lan¬ 
guage such as BASIC. 

COBOL and PL/1 are procedure oriented languages 
which have gained wide acceptance for business pro¬ 
gramming on mainframe type systems. These languages 
have advantages in the software maintenance and docu¬ 
mentation aspects of programming but lack the storage 
efficiency and programming power of BASIC. 

FORTRAN is a compiled type of language which was 
designed for scientific purposes with complete system 
functions for sine, cosign, log, Alog and both real and 
complex numbers. 

For real-time applications or manipulation of complex 
I/O devices, the programming is more efficiently done in 
assembler language. After the source code has been 
processed by the assembler, the resulting machine lan¬ 
guage module will run very efficiently and rapidly. 
Assembler language programming is very hardware 
dependent, however, and its use should be reserved for 
those functions which require it. Programming in 
assembler also requires keeping track of a great myriad 
of trivial details which are eliminated by programming in 
a higher-level language. 

There are many small systems on the market which 
utilize either interpretive or semi-compiled types of 
BASIC, and this is a language which is well suited for 
business programming. BASIC has the power and flexi¬ 
bility required for complex data manipulations and the 
storage efficiency and programming ease necessary for 
microprocessor based systems. 

Some of the operating systems on the market today 
provide the facility for the higher level language pro¬ 
gram to transfer control to a machine language subrou¬ 
tine. This facility is useful in dealing with unusual peri¬ 
pheral devices or for performing certain types of com¬ 
plex tasks more rapidly, such as sort routines. In these 
cases the subroutine may be assembled and loaded into 
RAM memory at the desired location. 

When making use of this ability to execute a machine 
language routine, extreme care must be taken to insure 
that the existing protocols and conventions of the oper¬ 
ating system are not violated. Complete documentation 
on the usable memory spaces of the system and the in¬ 
terrupt logic must be obtained. 

There are certain storage considerations involved in 
the consideration of various languages. Truly compiled 
types of languages will execute from a machine lan¬ 
guage module which is generated by the language com¬ 
piler or translator. A great amount of machine code will 
fit into a small amount of RAM, and the program will run 
very fast compared to interpretive languages. The com¬ 
piler itself need not be present in the computer RAM at 
the time of execution of the program, and if the total 
RAM facilities of the system are small, it is possible to 
compile the program on another machine which has 
more RAM available. This makes program changes very 
difficult and time consuming. However, once the pro¬ 
gram is debugged and operative, it may be burned into 
read-only memory for quantity production purposes. 

Interpretive languages require an interpreter package 
of about 8K to 16K bytes of the computer RAM at all 
times during program execution. The RAM requirements 
of the interpretive operating system are independent of 
the storage requirements of the actual applications pro¬ 
gramming. For example, if the BASIC interpreter occu¬ 
pies 12K of RAM and the total system consists of 16K, 
there is 4K bytes of RAM available for the applications 
program. A system of this configuration would dictate 
the programs be broken down into chained-program links 
(or overlays) of 4K bytes each. Interpretive languages 


usually have certain advantages associated with the in¬ 
terpretation scheme such as dynamic data storage allo¬ 
cation for variable character string lengths. 

Some languages require both a pre-interpret module 
and a run-time module. These languages partially com¬ 
pile the source code as it is entered and also require 
final interpretation at time of execution. This scheme 
combines the memory efficiency and faster execution 
time of the compiled system with the dynamic data stor¬ 
age allocation advantages of the interpretive system. 

Other software may be considered as systems soft¬ 
ware such as sort routines, data dictionary and data¬ 
base managers, and report generators. These types of 
packages are generally written so as to interface with a 
great many different types of systems. 

EVALUATING THE PROSPECTIVE SYSTEM 

Once we have outlined the system requirements and 
have gotten a firm grasp on the RAM and mass storage 
requirements, there should be no problems in selecting 
a system to meet these requirements and no later sur¬ 
prises or disappointments because of insufficient com¬ 
puting power. The user may proceed with a systematic 
evaluation of the various systems on the market. 

Decide beforehand approximately how much you wish 
to spend for computer services. The benefits to be de¬ 
rived from the system may not balance against the total 
cost, and you may be better off without the computer. 

You cannot effectively utilize the system without 
complete applications software, so do not neglect to in¬ 
clude the cost of necessary software as part of the total 
cost of the system. 

Another item which must not be neglected when con¬ 
sidering the total costs of the system is the cost of 
paper, miscellaneous supplies and operations personnel. It 
will be required that someone be available to handle the 
elementary data entry functions for the computer. The 
businessman may have personnel available at least part 
time to perform this task. There is also the need to have 
technically competent assistance within easy reach to 
handle routine software maintenance, new programming, 
and to help out in case of a system crash. The owner of 
the small business system may desire to perform one or 
both of these functions himself; however, good busi¬ 
ness practice dictates that the owner of the business 
spend his time taking care of the needs of the business 
and not playing around with the computer. 

There are a great many small systems on today’s mar¬ 
ket, and you are looking for a golden relationship with a 
vendor who is willing to provide a computer system and 
the support that goes along with it. This support should 
include adequate documentation of all levels of the 
system written in language which you can understand. 
Complete documentation should include operations 
manuals on the computer system and all peripherals, 
the monitor and DOS, programming languages, and all 
applications software. 

Expandability is an important option to acquire. You 
may find it easier to make the initial purchase of a mini¬ 
mum system and expand later as the need arises. Also, 
new applications for the machine may be determined at 
some later date, and it may be necessary to acquire new 
peripherals or to expand the RAM memory or mass stor¬ 
age capabilities of the system. 

If you desire the opportunity of adding new peripherals 
in the future, you should examine the number of card 
slots available in the CPU for I/O expansion. A typical 
motherboard may have 8 card slots of which one is used 
for the CPU, one for vectored priority interrupts, one for 
a dual 8-bit parallel I/O port, one for a dual serial I/O port, 
two slots for the disk drive controller and DMA card, and 
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two slots for the 32K memory. This leaves all eight slots 
filled in the initial system with no room for future expan¬ 
sion. Some vendors may offer an expansion chassis, 
however, which may be installed to provide more slots. 

A system which will operate on programs written in 
several different languages will be more versatile and 
there will be less difficulty in obtaining a good applica¬ 
tions software. This type of system will also have a 
higher value should you decide to sell it, since the hard¬ 
ware will be more easily adaptable to some different 
type of operation. 

An important consideration in the selection of a sys¬ 
tem is the question of maintenance. If the system is to 
aid in the operation of the business, it must be reliable 
in the first place. However, should the system go down, 
there must be the means available to get it repaired. 

If the vendor is to take care of all maintenance, you 
should find out where the nearest service center is 
located or determine if a representative will be sent to 
make repairs at your location. If the operation of the 
computer is vital to your business, you should consider 
obtaining a maintenance agreement for both routine 
preventative maintenance and for system crashes. 
These maintenance agreements may be obtained at a 
reasonable charge. 

If you elect to do your own maintenance, you will re¬ 
quire the complete system documentation from the ven¬ 
dor including complete schematics for the processor 
and all memory and I/O interface cards and PC layouts. 
It may be helpful to determine where you may obtain 
replacement parts for the system. 

Other important vendor qualifications may help in 
making the final decision for the purchase of a system. 
Does the vendor provide training courses of any type for 
the initiation of the user into the operation and program¬ 
ming of the system? Does the vendor seem cooperative 
in answering your questions regarding your intended 
use of the system? If problems arise, can you talk by 
telephone to someone knowledgeable who may be able 
to help you out of a jam? When you are considering the 
purchase of perhaps a $10,000 piece of equipment 
which is a very complicated device, it is not unreason¬ 
able to expect that the vendor extend a reasonable 
amount of technical assistance since each type of sys¬ 
tem will have its own unique attributes. 

Are there are other systems similar to the one you are 
considering in operation so that you may contact other 
users and share ideas and know-how? It may be desir¬ 
able to make these contacts prior to making the pur¬ 
chase to determine if others are satisfied with the sys¬ 
tem and if the vendor has been cooperative. 

APPLICATIONS SOFTWARE ALTERNATIVES 

The complete computer system includes both hard¬ 
ware and software, and good software is absolutely 
essential for the efficient use of your expensive hard¬ 
ware system. The big question arises: Packaged soft¬ 
ware vs. Custom software. Good software is not cheap 
and either way you go you must remember to include 
the cost of necessary software as part of the total cost 
of the system. 

Because of the intricacies that arise between differ¬ 
ent types of businesses or even between different busi¬ 
nesses of the same type, there is really no such thing as 
completely standard software. However, the system 
vendor may offer some applications software packages 
that you desire. You should determine how closely the 
software offered by the vendor fits your needs. Can your 
needs be adjusted to fit the available software? Can the 
software package be modified to perform the functions 
which you desire? 


By all means, it is better to begin with some software 
which is similar to your needs and to make modifica¬ 
tions as required than to begin completely from scratch. 
Again, the user is cautioned to work to make the com¬ 
puter fit your business, not to make your business fit 
the computer. You know your business, and the com¬ 
puter vendors do not. 

The possibility of having the vendor perform all neces¬ 
sary software maintenance is feasible. However, you 
may find it easier to make minor modifications yourself 
than to explain to the software vendor exactly what it is 
that you want. 

If you desire to modify the vendor’s software package, 
make sure to obtain source listings and related docu¬ 
mentation on the program. You should also make clear 
the legality of making modifications to the package. 
Most software on the market today is copyrighted, and 
you will obtain the use of it by means of some sort of 
license agreement. Normally it is permissible to make 
modifications to licensed software provided it is for 
your own use and you do not resell the package. 

The generation of custom software is an expensive 
and time-consuming task. However, packaged software 
may not be available for the applications which you de¬ 
sire. You have purchased an expensive piece of equip¬ 
ment, and you should strive to obtain the most possible 
benefit from it. Efficient software may be developed 
over a period of time either by complete new program¬ 
ming or by modifications to existing packages. Remem¬ 
ber that all applications software must be checked with 
live user data and that minor bugs may appear from time 
to time for many years. 

You may elect to take care of the programming and 
software maintenance yourself or to hire a professional 
programmer. If you decide to engage a programmer 
(since you may not have the time or desire to do the job 
yourself) there are several things you should consider. 
First, decide what portion of the total cost of your sys¬ 
tem is to be spent on software. Secondly, define your 
system and software requirements as completely as 
possible, and write everything down. This will save both 
your time and the programmer’s time since he must 
understand your operations before he can begin the pro¬ 
gramming process. The programmer should be able to 
help with the definition of system requirements and can 
help with cost-performance trade offs in order that you 
obtain the most comprehensive software while remain¬ 
ing within your budget. 

Again, the complete programming process includes 
both the checkout of the programming with live user 
data and the generation of complete documentation for 
both the operation of the system and detailed software 
documentation for future program changes. Even such 
seemingly rudimentary things as bringing the system up 
from a power-off condition should be written down 
clearly. Your ace computer wizard may decide to vaca¬ 
tion in the Bahamas, leaving you on a Friday afternoon 
with the rest of your employees clawing at your back for 
their computer generated paychecks. 

Establish a definite scheme for the testing of the 
complete software. Try to establish a test for each pos¬ 
sible alternative which may occur. Remember that even 
the smallest program change may require the complete 
checkout of the entire system. 

Also, a certain amount of operator training and indoc¬ 
trination will be required for the complete integration of 
the system. My experience has been that once the oper¬ 
ations personnel get over their initial fear of the “com¬ 
puter” they will begin to enjoy it and you will find that 
your business is served by more efficient organization, 
fewer errors, and better management reports. □ 
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Double density Horizon I Kit 

double the storage at the same price! 

Today’s best buy. 180K bytes per disk. The 
chosen computer for two MicroWorld Systems ... 
Autoscribe" word processor and Bookkeeper” 
accounting write up. 


Z-80 processor, 16K RAM memory 
2 serial ports, 1 parallel port 
add’l disk drive (kit), $349 
add’l 16K (kit), $379 
disk subsystem (kit), $599 


$1349 

(reg. $1599) 


H 


a- 


Call for low assembled prices. 


IP-125 Printer 
by Integral Data 


50 char, per sec. 
upper/lower case_ 
256 char, buffer 
80 columns wide 
enhanced char. 


$749 

(reg. $799) 


Options: 

• 132 col. line . $ 39.00 

• IK buffer . $ 99.00 

• 2K buffer . $149.00 

• 10' cable . $ 29.00 


IP-225 Printer 
by Integral Data 

All the features of the IP-125, 
plus tractor feed. 

Options: 
Graphics and 
compressed 
print plus a IK 

(reg. $949) \ buffer, all for just 
$149.00 extra. 


$899 

$949) 


$1695 


Texas Instruments 810 Impact Printer 

shipment within 4 days or well send you a box of 
Scotch diskettes FREE! (a $65 value). 


150 cps, 110 to 9600 baud switchable 
includes tractor feed 
RS232 serial interface 
full ASCII chip, $80 

forms length control (11 settings), $100 


Soroc IQ120 
Video Terminal 

$859 

(reg. $995) 


More specials from MicroWorld 

Hazeltine 1400 Terminal (assm) . $ 749 

Hazeltine 1500 Terminal (assm). $ 995 

Centronics 779 with tractors . $1095 

DECwriter LA36 with RS232 . $1495 

Micropolis 1053 Mod II . $1649 


Si™ WORLD “ 

1425 W. 12th PI. • Tempe, AZ. 85281 • 602-894-1193 
place your order TOLL FREE 

1-800-528-1418 


MicroWorld (formerly Byte Shop Mail Order) is a division of The 
Phoenix Group, Inc. Call for all your computer needs. 

Prices F.O.B. Tempe 

No handling chg. for UPS shipments 
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National Technical Schools of Los Angeles is 
one of a few private vocational schools with an 
outstanding reputation for providing quality tech¬ 
nical training. The school, established in 1905, has 
more than 73 years of experience in training men 
and women in a variety of career-vocational pro¬ 
grams. In addition to the classroom programs of¬ 
fered in its resident campus at Los Angeles, the 


school also has a home-study division which of¬ 
fers over 50 courses in electronics, automotive, 
air-conditioning, and home appliances. These 
courses are given in English, Spanish and Portu¬ 
guese. In addition to its main office at Los 
Angeles, the school has six branch offices in 
South America. 
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This is the first unit of a tutorial series giving the 
reader a general overview of the computing world with 
emphasis on the microcomputer and its related home 
and business applications. 

These articles will present the minimum amount of 
material necessary for those interested individuals to 
acquire a basic background in computer fundamentals 
and applications. The experienced electronics techni¬ 
cian who is not computer oriented will find the series 
helpful in the construction of a basic background and 
useful as a guide for advanced study of the same sub¬ 
ject material. For those technicians in the computer 
field, the series will merely serve as a sequential review. 

Table 1 shows the general outline of the series sched¬ 
uled monthly in INTERFACE AGE. The quiz at the end of 
each unit is designed as a summary of the preceding 
material. It consists of 15 multiple choice questions. In¬ 
serted at the end of each unit is an answer card the 
reader may submit to INTERFACE AGE for grading by 
NTS. National will record the grade and return the card 
to the reader. A certificate of completion will be given by 
NTS to the readers who have submitted and passed the 
summary quizzes. Questions or inquiries about the 
series must be sent to INTERFACE AGE Magazine, Dept. 
MS, P.O. Box 1234, Cerritos, CA 90701. 
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THE MICROPROCESSOR/ 

MICROCOMPUTER IMPACT 

“What does today’s microprocessor have in common 
with the first practical light bulb?” The average person 
would reply “lamp bulbs I am acquainted with, micropro¬ 
cessors I am not.” The person who is acquainted with 
both may retort “They can’t be compared, they perform 
two different functions.” True, but we are looking for a 
common ground, not a comparison. Building concepts 
is much the same as building a house, first the founda¬ 
tion, second the framework and third the roof. 

Electricity has been studied seriously from the time 
of the ancient Greeks. Most of the fundamentals of elec¬ 
tricity had been proven in the early 1800’s. Perhaps the 
most extraordinary thing about the light bulb was not so 
much its invention but its application, hastening the 
development of power generation and distribution. The 
first practical light bulb came into being in 1879 and 
within 3 years the first power generation and distribu¬ 
tion station was built. A relative measure of the effect 
on home users may possibly be emphasized by compar¬ 
ing the number of lamplighters and electrician/techni¬ 
cians in 1879 to the number of lamplighters and electri¬ 
cian/technicians today, 1979. 

The eruption of the microprocessor and microcompu¬ 
ter also opened the gate to a new era for the individual. 
It’s an era in which the individual with the proper equip¬ 
ment may personally utilize computer techniques in the 
processing of information or control of work functions. In 
the 1950’s this would have cost at least a $1,000,000,000. 
Today the cost will range from approximately $500 and up. 

The microprocessor is currently being utilized in 
many areas of commerce and industry, one of which is 
consumer products. Within the next few years, newly 
designed household equipments will be considered 
“intelligent” or “smart” simply because the design im¬ 
plements a programmable microprocessor. These new 
appliances in some instances may also be interfaced 
(married) to a personal microcomputer. Recently a 
rather “smart” sewing machine made its debut on the 
market. In a past issue of INTERFACE AGE, a microcom¬ 
puter program for dressmaking was offered on a record¬ 
ed disk. The number of applications are vast and in 
many cases unique; it’s foreseeable in the future that 
almost every individual will have his own personal com¬ 
puter. In addition, consider the various businesses with 
at least one or two microcomputers in every department. 

There is no doubt that because of the power of per¬ 
sonal computers, there will be significant changes in 
our future lifestyles and in technological pursuits. So it 
was with electricity and the light bulb, changes in life¬ 
styles and technologies followed. These changes were 
brought about by application. 

The common ground that exists between the light 
bulb and the microprocessor is application! 

BASIC ELECTRONICS 

The material which follows is equivalent to a course 
of study in basic electronics. However, because of the 
limitations imposed by space and reader’s time, this 
first unit will be covered in this and the February issue. 
This unit is intended to provide a review and summary 
rather than an in-depth study. 

The unit begins with a brief discussion of atomic 
physics, then proceeds into a review of electro-magne¬ 
tism, followed by a presentation of the essentials of cur¬ 
rent flow, voltage, and electrical measurements. From 
here we go on to review the basic composition of elec¬ 
trical circuits, AC and DC, controls and circuit compo¬ 
nents. This unit concludes in February with a general 
description of the functions of modern electronic com¬ 


ponents such as transistors, diodes, bipolar transistor 
such as NPN & PNP, and finally FET’s. 

MATTER 

All substances which form our universe are considered 
matter. Matter is anything that occupies space and has 
weight, at or near the earth’s surface. For example, 
water, air, copper, gold, iron, wood, etc., are all matter. 

ATOMS 

All matter existing in the universe is formed by the com¬ 
bination of a relatively few number of different tiny particles 
called atoms. All atoms are formed by electric charges. 
Therefore, all substances found in the universe are really 
formed by billions and billions of electric charges. 

ELEMENTS 

A portion of any substance is considered to be 
chemically pure if it is the same substance throughout. 
If this substance is formed by atoms of the same kind, it 
is an element. The atoms of an element are alike in 
weight, structure, and behavior. However, the atoms of 
each element differ in weight, structure, and behavior 
from the atoms of every other element. 

There are about 110 different known elements. Of 
these 110 elements, only 92 are found in nature. The 
others exist only in laboratories or are created as a 
result of an atomic explosion. 

COMPOUNDS 

Only the 92 substances found in natural form on the 
earth are formed by the same kind of atoms. Therefore, 
all the other substances in nature must be formed by a 
combination of atoms of different kinds. These sub¬ 
stances are called compounds. 

MOLECULES 

Since the great majority of the substances found in the 
universe are formed by the combination of different kinds 
of atoms, it is natural to assume that the smallest bit of a 
compound — that is, the smallest particle of that com¬ 
pound — consists of a certain number of several different 
atoms. The basic particle of a compound — or the mini¬ 
mum combination of atoms which gives the chemical 
characteristics to a substance — is called a molecule. 

STRUCTURE OF ATOMS 

The atom is composed of negatively charged particles 
that orbit around a central nucleus formed of positively 
charged particles, in much the same manner in which 
the planets of our solar system orbit around the sun. 
The negatively charged particles are called electrons 
and the positively charged particles of the nucleus are 
called protons. Besides protons, another particle is 
found in the nucleus of the atom. This particle does not 
have any electrical charge and therefore is called 
neutron (based on the word “neutral”). 

ELECTRONS 

The electron is considered as the unit of negative 
charge. It is the lightest of the three particles previously 
mentioned. It is so small that it is estimated that if 
twenty-five trillion electrons were placed in line, they 
would extend for a distance of only about one inch. Elec¬ 
tric currents in wires consist of electrons moving toward 
a positive potential or voltage applied in the circuit. 

PROTONS 

The proton is the counterpart of the electron. That is, it is 
a unit of positive charge. The positive charge on each 
proton is equal, but opposite, to the charge of an electron. 
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The good guys still wear white. 



Buying a computer is serious business. All 
computer courses, seminars, lectures, etc, stress 
one important point; know your needs and know 
your suppliers, be sure you can rely on them. Khalsa 
Computer Systems is a retail computer dealership 
that stresses honesty and integrity, not only as a way 
to do business, but as a way of life. Wearing white 
is the reflection of that commitment. 

We select and stock what we believe to be the 
finest low cost computer systems for home and 
business. From the Apple II with colorgraphics at 
under $1,000 to the AM-100, the best data 
processing system available under $10,000. We 
also supply DEC equipment from $15,000 to 
$100,000 for the ultimate in mini computer power. 


Our staff can help you evaluate and configure 
systems that will solve your immediate problems 
and still allow for future expansion. In our show¬ 
room we provide separate booths for each computer 
system, plus reference books, periodicals, a class¬ 
room, lounge and an office oriented demonstration 
area. Our software group consists of experienced 
systems analysts and programmers who know how 
to solve your data processing problems. Our full 
time service department and field service offers 
advanced and efficient service and parts to back up 
what we say and sell. 

It’s worth the drive to Pasadena to see us. You 
can rely on us to serve you now and in the future, 
we’re committed to it, it’s our way of life. 


The people in white; we’re the ones you can count on. 


Open 12 to 8, Tuesday to Friday 
12 to 6, Saturday. 

Closed Sunday and Monday 



COMPUTER SYSTEMS INCORPORATED 


500 Lake Avenue, Pasadena, California 91101 (213) 684-3311 


Khalsa Computer Systems, Inc. has also been known as the Byte Shop of Pasadena since we opened in 1976. 
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ELECTROSTATICS 

Unknowingly, the Greeks discovered the type of elec¬ 
tricity known as static electricity. The Greeks knew that 
when they rubbed a piece of amber, which they called 
electron, with a piece of cloth, it would attract other ob¬ 
jects such as bits of cloth or pith much like a magnet. 
From the Greek word for amber are derived the English 
words electron and electicity. 

Originally, static electricity was considered electricity 
at rest. But with the acceptance of the electron theory 
which states that electrons are in continual motion in 
atoms, static electricity is usually thought of as elec¬ 
tricity associated with insulators and dielectrics. A di¬ 
electric is the insulating material between a pair of op¬ 
positely charged bodies. Insulating materials are excel¬ 
lent dielectrics because they contain very few free elec¬ 
trons. Although there is little or no movement of free 
electrons in a dielectric, a dielectric is capable of 
transmitting a force from one body to another. The capa¬ 
citor is an example of two oppositely charged bodies 
separated by a dielectric which under certain conditions 
transmits a force. 

CHARGED BODIES 

A charged body is one that has more or less than the 
normal number of electrons. It may be either positively 
or negatively charged. A positively charged body is one 
in which some of the electrons have been removed from 
the atoms, creating a deficiency of electrons. A nega¬ 
tively charged body is one in which there are more than 
the normal number of electrons in each atom; that is, 
there are more electrons than protons. A body in which 
there is an equal number of electrons and protons is an 
uncharged body. 

FORCE BETWEEN CHARGED BODIES 

Experimentally, it has been proven that charged 
bodies act upon each other with a force of attraction 
when they are oppositely charged and act upon each 
other with a force of repulsion when similarly charged. 
This is because electrons and protons attract each 
other; electrons repel other electrons, and protons repel 
other protons. 

FIELD OF FORCE 

The region of space around and between charged 
bodies where their influence is felt is called their elec¬ 
tric field of force. The electric field requires no physical 
or mechanical connecting link but can be applied through 
air or through a vacuum. Electrostatic field and electric 
field are other names given to this region of force. 

In diagrams, imaginary lines are used to represent the 
direction and intensity of the field of force. The intensity 
(field strength) is indicated by the density (number of 
lines per unit area), and the direction of the field is in¬ 
dicated by arrowheads on lines drawn in the direction a 
small test charge moves or tends to move when acted 
upon by the field of force. 

Either a small positive or negative test charge can be 
used to check the direction or force, because the force 
of an electrostatic field will act on either. Arbitrarily, 
however, it has been agreed to use a small positive 
charge when determining the direction of an elec¬ 
trostatic field. The test shows that the direction of the 
field about an isolated positive charge is away from the 
charge, for a positive test charge is repelled; and that 
the direction about an isolated negative charge is 
toward the charge. From this, one can see that the direc¬ 
tion of the field between the positive and the negative 
charge is from positive to negative (Figure 1). 


In the illustration showing the electric field about like 
and unlike charges, notice that the lines of force ap¬ 
parently repel each other. Although the two charges are 
attracted, the lines of force between them are not 
parallel. They bulge out at the center as if they were 
repelling each other, and are in the same direction; that 
is, from left to right on the page. At B, the lines of force 
located in the region between the charges cause their 
bent appearance. They also are in the same direction. 
Thus, instead of saying that like charges repel, the law 
can be modified to say that electric lines of force in the 
same direction repel each other. This rule, you will find, 
is very convenient and useful in dealing with certain 
electrical phenomena. 

DISTRIBUTION OF CHARGES 

Michael Faraday, the famous English scientist, and 
others proved that charges on various shaped objects 
distribute themselves according to a fixed pattern. For 
example, in a hollow sphere charged either positively or 
negatively there is no electrical field on the inside, but 
there are uniformly distributed charges on the outside. 
On pointed objects, charges tend to accumulate on the 
pointed parts. Thus, on a charged, tear-drop shaped ob¬ 
ject, the intensity of the electric field is greater in the 
region of the sharp point. Use of this fact is made in the 
design of spark gaps. In spark plugs, the shape of the 
electrodes determines the voltage at which a spark 
jumps across the spark gap. The sharper the points, the 
lower the voltage at which the spark will jump for a given 
separation of the electrodes. 


Direction of Fields about 
isolated Charges 




Dielectric Fields about Like 
and Unlike Charges 


Figure 1. 
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LAW OF ELECTRIC CHARGES 

A fundamental law of electricity is that electric 
charges of the same polarity repel each other and, on 
the contrary, electric charges of opposite polarities at¬ 
tract each other. Since the charges of the electron and 
proton are equal, two protons repel each other with the 
same force as two electrons repel each other. They also 
attract each other with the same force. 

DISTRIBUTION OF ORBITAL ELECTRONS IN ATOM 

As mentioned before, we imagine the atom as a minia¬ 
ture solar system in which electrons (negative charges) 
rotate around a central nucleus which contains protons 
(positive charges) and neutrons. 

In Figure 2, we illustrate the distribution of the elec¬ 
trons rotating around the nucleus of the atoms of silver, 
copper and germanium. In reality, the electrons do not 
rotate around the nucleus in a two dimensional plane, but 
rather in a three dimensional plane. Figure 2 illustrates 
the distribution of the electrons in so-called “shells.” 

Every atom contains one or more electrons whirling in 
orbits around the nucleus. These electrons are called 
bound electrons because they are held in their orbits by 
attraction of the positive protons in the nucleus. 

NEUTRAL ATOMS 

In normal conditions, every atom is characterized by 
the absence of an electric charge. That is, matter in its 
normal state does not exhibit its electrical nature, so it 
is natural. 

This condition is due to the fact that the number of 
bound electrons in a neutral atom is equal to the number 
of protons in its nucleus. Since the total charge of the 
bound electrons and protons is equal, but opposite, 
their electrical fields neutralize each other and the atom 
does not exhibit any outside charge. 

If an atom loses an electron, the atom is no longer 
neutral because the nucleus will have a positive charge 
larger than the negative charge of the bound electrons. 
An atom in this condition has a positive potential and 
tries to re-establish its electrical equilibrium by taking 
an electron from a neighboring atom. 

When an atom has one electron more than required, the 
atom is no longer neutral because the electric field of the 
electrons is greater than the positive potential of the nu¬ 
cleus. An atom in this condition has a negative potential. 

An atom which is in either of the two previous condi¬ 


tions is called an ion. In the first case, the ion is 
positive; in the second case, it is negative. 

ELECTRON SHELLS IN ATOMS 

In an atom, the bound electrons fill each shell in turn, 
starting with the shell closest to the nucleus. 

The exact manner in which the electrons fill the vari¬ 
ous shell configurations is very complicated. However, 
the important fact to remember is that the number of 
electrons in the outermost shell of any element can be 
any number from one to eight, but cannot be greater 
than eight. 

When an atom has eight electrons in its outermost 
shell, this shell is filled, the atom is “stable” and shows 
little inclination to combine with any other atoms. 

The important point to observe, shown in Figure 2, is 
that the atoms of certain elements have but one, two or 
three electrons in the outermost orbit and such atoms 
have a tendency to give these electrons to another kind 
of neighboring atom whose outermost orbit is nearly 
saturated (almost full with eight electrons). 

CHEMICAL REACTIONS 

Chemical reactions are due to interactions between 
the outermost orbit electrons of the various atoms called 
Valence electrons. 

FREE ELECTRONS 

Metals are normally good conductors of electricity 
because of the ease with which they give up the elec¬ 
trons in their outermost orbit. 

If the outermost orbit is at a considerable distance 
from the nucleus, that is, if there are many intervening 
orbits — and if the atom has but one electron in this or¬ 
bit, it can release this electron more readily than an 
atom that has but a few orbits or more than one electron 
in the outermost orbit. 

Due to this fact, we find that in certain metals such as 
copper, silver, gold, etc., the electrons of the outermost 
orbits become detached from their atoms and wander 
about more or less freely inside of the metal. They are 
then known as free electrons. 

Even though a particular electron may not remain free 
for a long period of time, there are so many electrons in 
a tiny piece of metal that, in any given instant, there are 
millions of free electrons. If these free electrons were 
made to move by means of an electron pump, they would 
flow in the same form as water in a pipe when it is pushed 
by a water pump. 
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ELECTRIC CURRENT 

Let us analyze what happens in a metallic loop, 
shown in Figure 3, into which a generator that can be 
likened to an electron pump is inserted. 

This generator produces a force on the electrons, 
tending to make them move in the direction indicated by 
the arrow. This force influences all the electrons of the 
metallic loop — free and bound electrons. 

The effect of this force on the bound electrons will be 
small, but the free electrons will be made to move and will 
readily circulate around the loop in the direction indicated 
by the arrow. This flow or circulation constitutes an elec¬ 
tric current. The loop, in this case, is an electric conductor. 

SPEED OF ELECTRICITY 

Within the conductor, the electrons move relatively 
slow, because the electrons must flow between the 
molecules of the conductor substance. However, the 
electric impulse is transmitted through the conductor at 
nearly the speed of light (186,000 miles per second). This 
apparent contradiction can be explained by the example 
in Figure 4. 



EACH BALL REPRESENTS AN ELECTRON, 
OR MILLIONS OF ELECTRONS (DEPENDING 
UPON INTENSITY OF CURRENT) 


Figure 4. How electric impulse moves electrons. 


In Figure 4 we imagine the electrons as small balls 
within a tube. If we push the first ball at the left, this ball 
may move only a few thousandths of an inch. It will be 
enough to cause this first ball to push the next ball and 
this ball to push the next, etc. Since the balls are touch¬ 
ing it is the same as if a solid bar were pushed. That is, 
the ball at the right end will move at the same instant 
that the ball at the left is pushed. 

In a similar way, the electric impulse is transmitted 
practically instantaneously, even though the electrons 
travel at a relatively slow speed. 


As already explained, the same number of electrons 
must depart from the negative terminal of a source of 
electromotive force (e.m.f.) as there are entering at its 
positive terminal. So, in certain electronic systems, as 
in transmission lines, two conductors of the same 
length are employed. 

Therefore, since electrons repel each other with the 
same force as protons attract electrons, the electric im¬ 
pulse in these transmission lines departs from both ter¬ 
minals of the source at the same instant and moves 
towards the other end of the line at nearly the speed of 
light. This speed is not exactly that of light because 
there are certain factors as resistance, capacitance and 
inductance that delay the speed of the impulse wave. 

DIRECTION OF ELECTRIC CURRENT 

Based on the electron theory, one can surmise that 
the electric current in a metallic container is produced 
by a flow of electrons that moves through the conductor 
from the negative terminal toward the positive terminal 
of the source voltage. 

However, in ionized gases as well as in certain solutions 
in which the chemical elements are ionized (called electro¬ 
lytes), there are two currents flowing in opposite direction 
— one caused by electrons flowing from the negative to¬ 
wards the positive electrode and another current caused 
by positive ions flowing from the positive towards the 
negative electrode. In semiconductor materials, we con¬ 
sider two effects, electron flow and hole flow. The direc¬ 
tion of electron flow is negative to positive, while the 
direction for hole flow is positive to negative. 

MAGNETIC PROPERTIES OF MATERIALS 

A few materials have a constant permeability (M) 
equal to unity. These substances are called non-magne- 
tic materials. Wood, paper, glass, etc., are materials of 
this type. By constant permeability equal to unity, we 
mean that the ease with which the material permits the 
formation of a magnetic flux is equal to the ease with 
which the field is created through air. 

A few materials have a constant permeability very slight¬ 
ly less than unity, which means that they have less perme¬ 
ability than air. These are called diamagnetic materials. 
Antimony, phosphorus, bismuth, sulphur, silver, mercury 
and copper are examples of diamagnetic materials. 

Other materials have a constant permeability slightly 
greater than unity, that is, greater than air. These are 
called paramagnetic materials. Examples of paramagne¬ 
tic materials are: Palladium, platinum, tungsten, 
magnesium, and aluminum. 

There is another group called ferromagnetic mater¬ 
ials, nearly all of which contain iron, wherein the perme¬ 
ability is much greater than unity. In order to understand 
the behavior of these ferromagnetic materials — not¬ 
ably iron, steel, nickel and cobalt — let us first examine 
their physical nature. 

MAGNETISM IN IRON 

Each electron within an atom rotates around a nucleus. 
However, besides this movement, each electron spins 
about its own axis in the same manner that the earth 
spins on its axis, at the same time that it rotates around 
the sun. 

In the atom, the electrons do not all spin in the same 
direction. An electron spinning in one direction is said 
to be plus, while a spin in the opposite direction is said 
to be minus. In the majority of elements, there is a 
balance between the plus and minus spins of the elec¬ 
trons within the atoms. But in the atoms of iron, an un¬ 
balance exists. 
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Figure 5. Unbalanced Electron Spin in Iron Atom. 


The atom of iron has 26 electrons arranged in four 
shells, as illustrated in Figure 5. Notice that there are 
two electrons in the first shell, eight in the second, four¬ 
teen in the third, and two in the fourth or outer shell. 
Note also that in all shells, except the third, an equal 
number of electrons have plus and minus spins, produc¬ 
ing shells that are magnetically neutral. 

Remember that the movement of an electron creates 
a corresponding magnetic field around its path of mo¬ 
tion and that the direction of magnetic field depends 
upon the direction of movement of the electron. If the 
electrons are moving or spinning within a shell of the 
atom in opposite direction, the magnetic fields will 
likewise be in opposition to each other. So if a shell con¬ 
tains a number of electrons with plus spins and an equal 
number of electrons with minus spins, the shell is 
magnetically neutral. 

In the third shell, however, nine electrons spin in one 
direction and five in the other, resulting in an un¬ 
compensated spin which is the first requirement of a 
ferromagnetic material. This means that a definite 
magnetic field manifests itself as a result of this dif¬ 
ference in spins. 

The second requirement for a ferromagnetic material 
is that in a group of adjacent atoms, the uncompensated 
electron spins be parallel to each other. This parallelism 
will occur when there is the proper relation between the 
diameter of the atom, for under this condition, the elec¬ 
tron charges and spins that occur in adjacent atoms in¬ 
fluence each other sufficiently to bring about this 
parallelism without the application of any external 
magnetizing force. 

These regions where a condition of parallelism exists 
are called domains. These domains occupy volumes 
roughly equivalent to that of a cube about .001 in. on a 
side and contain about 10 14 atoms. Each domain con¬ 
stitutes, in effect, a permanent magnet. 

The numerous domains in a sample of iron are ordi¬ 
narily oriented at random. For this reason, the iron does 
not exhibit magnetic properties until a magnetizing field 
is applied by some external means. 

ELECTROMAGNETISM 

Over a century ago, Oersted, a Danish physicist, dis¬ 
covered that a current-carrying conductor is surrounded 
by a magnetic field. 

The lines of force about a current-carrying conductor 
travel in either a clockwise or a counterclockwise direc¬ 
tion, depending upon the direction of electron flow. At A 


in Figure 6, the electrons are moving into the page. In 
this case, the direction of the field about the conductor 
is counterclockwise. At B, the electrons are moving out 
of the page and the direction of the field is clockwise. 

To determine the direction of the lines of force about 
any conductor, use the left-hand rule which states that if 
you grasp a conductor with your left hand in such a man¬ 
ner that your thumb points in the direction of electron 
flow, your fingers will indicate the direction of the lines 
of force. 



MAGNETIC FIELD ABOUT A LOOP 

If you bend the conductor into a single turn loop as 
shown in Figure 7, the lines of force will concentrate 
within the loop. This concentration is due to the fact 
that all lines of force enter the loop from one side and 
leave at the other. 



FIELD IN A SOLENOID 

If several turns of wire are wound close together into 
a coil, the magnetic fields about each turn will all have 
the same direction. When the length of the coil is longer 
than the radius, the coil is called a solenoid. 

When current flows through it, the coil (or solenoid) is 
surrounded by a magnetic field like that shown in Figure 
8. One end of the coil is called the north magnetic pole, 
and the other, the south magnetic pole. To determine 
the polarity of a coil use this rule. Grasp the coil with the 
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left hand in a manner that the fingers point in the direc¬ 
tion of electron flow and note the direction the thumb 
points. This direction is the north pole. 

The strength of the field about a solenoid depends only 
upon the magnitude of current and the number of turns 
per unit length. Inserting a soft iron core into a solenoid 
greatly increases the number of magnetic lines of force. 

MAGNETIC FLUX 

The total number of lines of force occupying a region 
of magnetic activity is called the magnetic flux and is 
represented by the Greek letter d>. 

HYSTERESIS 

When a piece of iron is magnetized, considerable 
energy is expended in lining up the molecular magnets in 
the iron in a definite direction. Therefore, when they are 
aligned first in one way, and then in the other many times 
per second, as in an alternating current electromagnet, 
considerable energy is wasted in the form of heat. Such 
waste is called hysteresis loss and in electromagnets 
causes the magnetization of the core not to reverse polar¬ 
ity at the same time that the magnetization current does. 

MAGNETIC CIRCUITS 

Because magnetic flux of lines of force form closed 
loops, the path the flux loops follow is called the mag¬ 
netic circuit. Electrical circuits and magnetic circuits 
have many points of similarity. The force which pro¬ 
duces a flow of electrons in an electrical circuit is the 
electromotive force(e.m.f.). In the magnetic circuit, the 
force producing the flux is called the magnetomotive 
force (m.m.f.). Similarly, just as the resistance opposes 
the flow of current in an electrical circuit, reluctance op¬ 
poses the magnetic flux in a magnetic circuit. Similarly, 
just as conductance indicates the ease which electrical 
current flows, permeability indicates the ease which 
magnetic lines of force flow in a magnetic circuit. 

FORCE ON A CONDUCTOR IN A MAGNETIC FIELD 

When a current-carrying conductor is located in a 
magnetic field, the interaction of the field about the con¬ 
ductor and the magnetic field exerts a force upon the 
conductor. By tests, it can be proved that this force is 
proportional to the flux density, the current, and the 
length of the conductor. 

The principle of magnetism which makes possible the 
operation of electric motors is that when a current-carry¬ 
ing conductor is placed in The field produced by two 
magnetic poles, the field about the conductor and the 
field between the poles react to produce a force which 
causes the conductor to move either upward or down¬ 


ward. A rule of magnetism is that a current-carrying con¬ 
ductor which is located in a magnetic field is always 
pushed away from the point of stronger force. 



INDUCTION 

In 1831-, Michael Faraday performed a simple experi¬ 
ment with a coil and permanent magnet and discovered 
that a galvanometer connected to a coil would deflect in 
one or the other direction, depending on whether the 
magnet was being thrust into or being removed from the 
coil. At that time, it was known that a battery, the only 
known source of e.m.f., caused current to flow through a 
circuit. Faraday concluded that electrons flow through 
the coil when there is relative motion between the coil 
and magnetic field of the magnet, and that an e.m.f. is 
being induced into the coil. 

QUANTITATIVE LAW OF INDUCED EMF 

It was noted that a current is produced while a mag¬ 
netic field is changing and that an induced e.m.f. pro¬ 
duces this current. Actually, the induced e.m.f. is the 
primary effect and the current only the secondary. The 
law which expresses the magnitude of the induced 
e.m.f. is: Whenever the magnetic flux through a coil 
changes, an e.m.f. is induced in the coil equal to the rate 
of change of the flux multiplied by the number of turns 
inthecoil. 


i a 



s 


Figure 10. Inducing Voltage in Solenoid by Moving 
Magnet. 
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LENZ’ LAW 

H. Lenz, a Russian, in 1834, summed up induction in 
the form of a law used in many cases to predict direc¬ 
tion of induced current and voltages. Lenz’ law is: When¬ 
ever an induced current is produced by any motion, cur¬ 
rent will flow in a direction such that mechanical forces 
will be produced which oppose the motion. 

MUTUAL INDUCTION 

In an electrical circuit, a change of current is always 
accompanied by a change in the magnetic field sur¬ 
rounding the circuit. If the current is increasing, the 
field is said to be expanding. That is, its intensity at any 
particular point is increasing. On the other hand, if the 
current is decreasing, the field is said to be collapsing 
or decreasing in intensity. When a conductor is placed 
within the magnetic field of a circuit in which the ex¬ 
panding or collapsing lines of force cut the conductor, a 
voltage will be induced in it. 



GENERATORS 

Whenever a conductor moves in a magnetic field in 
such a way as to cut across lines of force, first in one 
direction and then in the other, an alternating voltage is 
induced in the conductor. Current arising from this volt¬ 
age flows first one way, then the other. A current which 
reverses direction periodically is called an alternating 
current (AC). On the other hand, a current which flows 
continuously in the same direction is called direct cur¬ 
rent (DC). 

A generator which produces an alternating current 
and voltage is called an AC generator. One which pro¬ 
duces DC is called a DC generator. Essentially, they are 
alike. Their principal difference is in the method in 
which the generated energy is taken from an AC genera¬ 
tor by slip rings and from a DC generator by commuta¬ 
tors. Internally, both produce voltage in the same manner. 

DIRECT CURRENT ELECTRICITY/ 

ELECTRICAL QUANTITIES 

The unit of electrical charge or the unit quantity of ex¬ 
cess electrons is the coulomb. The coulomb is the charge 
on a single charged body containing 6.28 x 10 18 free 
electrons. For practical purposes this unit is quite large, 
but it is important in that it serves to define other units. 

Current is the movement of electrons through a con¬ 
ductor. The total amount of charge transferred by mov¬ 
ing electrons is measured in coulombs or fractions of 



TIME 


Figure 12. Waveforms of Simple DC and AC Generators. 


coulombs. The rate at which they flow is measured in 
amperes. An ampere is equal to one coulomb passing a 
given point per second. 

The opposition which a conductor (or insulator) offers 
to the flow of electrons is called resistance. For any 
given conductor, the resistance depends upon the 
cross-sectional area, the length, and the relative 
resistance of the material. 

On many occasions resistance, or opposition, is of value 
to us; we then deliberately introduce additional resis¬ 
tance into the circuit in order to control the flow of elec¬ 
tricity. In fact, it is the resistance offered to the flow of 
current by the lamp filament which causes the filament 
to heat to such a high temperature as to produce light. 

The external force or electrical pressure which tends 
to produce a flow of electrons is known as electromotive 
force (e.m.f.), potential difference, or voltage. All these 
terms practically mean the same thing and are used 
interchangeably. 

The unit of e.m.f. is the volt. The volt is the amount of 
electrical pressure required to maintain a current of one 
ampere through a resistance of one ohm. 

Another term relative to e.m.f. is voltage drop. Voltage 
drop implies that the voltage (e.m.f.) has been reduced 
by elements that oppose current flow and that there is a 
difference between the original voltage and the new volt¬ 
age. This difference is called the drop or the voltage drop. 

OHM’S LAW 

A very useful relationship exists between the volt, the 
ampere, and the ohm. This is stated in various ways. The 
relation between the volt, the ampere, and the ohm is 
known as Ohm’s law, in honor of the discoverer. It states 
that in any circuit or part of a circuit, the current in 
amperes is equal to the electromotive force in volts 
divided by the resistance in ohms. Mathematically, this 
is stated, I = E / R, where I represents the current in 
amperes, E represents the voltages and R the resistance 
in ohms. Other ways of stating this formula are E = IR 
andR = E/I. 

Another factor to be considered in electricity is power. 
Power is the rate of doing work. The watt is the unit of 
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electrical power and is equal to work done at the rate of 
one joule per second. (A joule is the practical metric unit 
of work.) One joule equals 10 17 ergs (the basic unit of 
work). Power in an electrical circuit is equal to the product 
of voltage and current and is expressed by the formula: 


Notice, particularly, that the same circuit flows 
through all parts of, a series circuit simultaneously. 
Therefore, if the filament of one lamp were to burn out, 
the circuit would be opened and no current would flow 
through any part of it, causing the other lamp to go out. 


P = El 

where P equals the power in watts, E the electromotive 
force in volts, and I the current in amperes. 

Since, according to Ohm’s law E = IR, this equation 
can also be written P= l 2 R. Likewise, since I = E/R, the 
formula is also written P = E 2 /R. 


switch lamp 




SCHEMATIC DIAGRAM 
Figure 13. Series Electrical Circuit 


SERIES CIRCUIT 


Characteristics of a Series Circuit: 

1. The algebraic sum of the voltage drops including 
the source voltage is equal to zero. 

2. Current is common to all circuit components. 

3. Total Resistance R T = Ri + R 2 

PARALLEL CIRCUIT 

A parallel electrical circuit appears in Figure 14. In 
this case, a lamp, radio receiver, and a flatiron are all 
connected across the generator terminals. This arrange¬ 
ment of the circuit is such that switch #1 controls the 
lamp, switch #2 controls the radio, and switch #3 con¬ 
trols the flatiron. 

If the lamp, radio or flatiron branch circuit should be 
interrupted, this will not prevent the current operation of 
the remaining units or appliances. 

Thus, by comparing a series and a parallel circuit, we 
can state that in a series circuit all appliances in the cir¬ 
cuit are dependent upon each other; whereas in the parallel 
circuit appliances are all independent of each other. 

In Figure 14, current flows through the radio circuit only 
because switch #2 is the only one of the three switches 
which is closed. 

A parallel electrical circuit can be compared to the 
parallel water circuit illustrated in Figure 14b. In this 
system, the pump draws water from the reservoir and, 
through a common header pipe, distributes this water to 
three faucets. These faucets are connected to the sys¬ 
tem so each faucet controls its own flow of water and is 
not dependent upon the operation of any of the other 
faucets. In this illustration, the faucets are connected in 
individual branch circuits, or connected in parallel. 

Characteristics of a Parallel Circuit 

1. The algebraic sum of the individual branch cur¬ 
rents including the total current is equal to zero. 

2. The source voltage is common to all circuit branches. 

3. Total resistance R T = Ri R 2 or R T = 1 

Ri + Ra JL J_ _L 

ALTERNATING CURRENT (AC) 


In Figure 13 we have what is known as a series circuit. 
Here, a source of e.m.f. (generator), switch and two 
lamps are connected together so the current from the 
generator must flow through every part of the circuit in 
order to complete its path to the generator. The path is 
shown by the arrows. 


The output voltage of an AC generator can be ex¬ 
pressed by asine wave as shown in Figure 15. 

During the time the coil in a generator rotates through 
350, that is, one complete revolution, the output voltage 
goes through one complete cycle. During one cycle, the 
voltage increases from 0 to positive Em (E maximum) in 
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one direction, decreases to 0, increases in the opposite 
direction to negative Em, and then decreases to 0. The 
first 180° (one-half of the voltage cycle) is called posi¬ 
tive alternation and the last 180°, from 180° to 360°, the 
negative alternation. The value of the Em voltage at 90° 
is called the amplitude or peak voltage. The time re¬ 
quired for a positive and a negative alternation is called 
the period, and the number of complete cycles per sec¬ 
ond is called the frequency of the sine wave. 

EFFECTIVE VALUE OF AC 

Since a sine wave of AC current (or voltage) varies 
continually between zero and maximum (or peak) values, 
first in one direction, then the other, the question of 
numerical values arises. The value of AC most common¬ 
ly used is effective value. The effective value of alternat¬ 
ing current is the amount of alternating current which 
produces the same heating effect as an equal amount of 
direct current. 

The RMS, or effective value of current, is commonly 
represented by I. Hence, the mathematical relation be¬ 
tween effective and maximum (or peak values) of current 
can be expressed as I = 0.7071 . 

The relation between maximum (or peak) values of 
e.m.f. and effective e.m.f. is the same as the relation be¬ 
tween peak and effective current. Thus E = 0.707 E m . The 
reciprocal of 0.707 is 1.414. Therefore, E m = 1.414 E and 
l m = 1.414 (see Figure 16). 

AVERAGE VALUE OF AC 

Another value in a sine wave sometimes used is the 
average value of the ordinates during the positive alter¬ 
nation. Average value is not as widely used as the RMS 
value, but in some instances is more a descriptive value 
of current or voltage. When an AC voltage is described 
by a value but is not designated RMS, peak or average, 
RMS value is meant. 


voltages having the same frequency which pass through 
zero values at different instants. The degrees along the 
axis indicate the phase of the voltage ei and e 2 at any in¬ 
stant. At the 0° position, e 2 equals 0. On the other hand, 
ei passes through the zero value at 120° and 300°, both 
of which are 60 ° ahead of e 2 in time. Thus the voltage ei is 
said to lead e 2 by 60° electrical degrees. Another way of 
saying this is that e 2 lags ei by 60 0 electrical degrees. 

The concept of phase difference is also used to com¬ 
pare two different currents or a current and a voltage. 
The expression in phase means that the phase differ¬ 
ence between two currents or a current and a voltage is 
zero degrees. Out of phase means that their phase dif¬ 
ference is some amount other than zero. 



Figure 16. Determining Effective Value of Current 


AC CIRCUIT COMPONENTS 

Resistors are used to: 

Limit current. 

Produce a voltage drop. 
Dissipate heat. 


PHASE 

Phase is the fraction of a cycle that has elapsed since 
a voltage or a current has passed through a given value. 
Usually this value is the zero value. Referring to Figure 
15 showing the sine wave of voltage and taking point 1 
as the starting point or zero phase, note that the phase 
at point 2 is 30°, at point 3 it is 60°, at point 4 it is 90° 
and so on throughout one complete cycle until point 13, 
where the phase is 360° or 0°. 

A term used more commonly than phase is phase dif¬ 
ference. Phase difference can be used to describe two 


Capacitors are used to: 

Store energy. 

Pass high frequencies and reject low frequencies. 
Produce an AC voltage drop. 

Introduce a time delay or phase difference. 

Inductors also have applications in electrical circuits. 
They are used to: 

Store energy. 

Produce an AC voltage drop. 

Pass a low frequency and reject a high frequency. 
Introduce time delay or phase shift. 
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Figure 17. Phase Relations 


RESISTANCE 

Resistance is the property by which a conductor op¬ 
poses the flow of current in it. In alternating current cir¬ 
cuits, the resistance of a conductor opposes alternating 
current in the same way that it opposes direct current. In 
fact, except at extremely high frequencies, the DC 
resistance of a given conductor is the same as its AC 
resistance. 

At ultra-high frequencies, current has a tendency to 
flow only on the surface of a conductor. This tendency is 
known as skin effect and causes the resistance of the 
conductor to increase. The higher the frequency, the 
more pronounced becomes skin effect. Because of it, 
many conductors of high frequency current in radar 
equipment are silver plated on the outside to reduce the 
resistance of the surface layer. 

INDUCTANCE 

A coil opposes any change in the current which flows 
through it by building up a counter e.m.f.; this counter 
e.m.f. is an induced voltage which is equal to e. = -L^-, 
where e ( is the counter e.m.f., L the inductance in 
Henrys, di the change in current, and dt the change in 
time. The term $-is the rate of change in current with 
respect to time. 

The rate of change of current determines the value of 
the counter e.m.f. The counter e.m.f. therefore becomes 
maximum not at the time of maximum current but at the 
time the current is changing most rapidly, that is, when i 
is zero. 

INDUCTIVE REACTANCE 

Inductance in a circuit not only makes the current lag 
the voltage, but makes the magnitude of the current 
smaller. This choking down effect, which results from 
the opposition to current flow caused by the inductance, 
is known as inductive reactance and is given by the 
equation: 

X L = 2nf L 

where X L is the inductive reactance in ohms, “f” the fre¬ 
quency in cycles, and Lthe inductance in Henrys. 

CAPACITANCE 

Capacitance is thought of as that ability an electric 
circuit has to store energy. In a DC circuit, when a capa¬ 
citor fully charges up, current ceases to flow. In AC, the 
charge on the capacitor opposes the applied voltage. 

The value of i at any instant during the period of 
charge of a capacitor is the rate of charge and is equal to 
i where dQ equals the change in charge and dt the 
changeintime. 

The rate of change is C times the rate of change of 


voltage, since Q equals CV and C is constant. Thus, the 
rate of charge is also equal to, i = C^. 

CAPACITIVE REACTANCE 

When a capacitor is connected in a circuit to which a 
source of alternating voltage is applied, the capacitor 
will be charged first in one direction, then the other and 
the electrons in the rest of the circuit will flow to and fro 
at the frequency of the applied alternating voltage. 
Although the current in the circuit appears to flow 
through the capacitor, it actually does not flow through 
it at all. Yet the effect is the same as if current were 
passing through the capacitor. An AC ammeter placed 
in the circuit would show a steady deflection just as if 
the capacitor were not in the circuit. 

However, the amount of current flow is less when the 
capacitor is in the circuit than when it is out of the cir¬ 
cuit. This indicates that the capacitor offers opposition 
to the flow of current. This opposition, called capacitive 
reactance, is given by the equation: 



Resonance: 

A condition of resonance exists when X L = X c . 
Resonance is expressed mathematically as: Fr = 1 

2rrLC 

Figure 18 shows an example of series resonance. 



In February: Unit I will conclude the introductory por¬ 
tion of this series and will include the answer card for 
this unit.D 
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While others ore only promising 


UlcR€ D€UV€fflNG 


Total business systems to fit your 
application and budget. 



Cromemco System Three 

Factory integrated Z80 computer with 512K 
8" dual disk drives, 32K memory, CRT ter¬ 
minal with editing and blocK mode, and high 
speed line printer. CP/M, CBASIC, word 
processing and many business application 
packages available at additional charge. 


Factory listJHUMKHT Your cost $9663! 



Vector MZ 

Factory assembled Z80 computer with 
630K dual 5" disk drives, 32K memory, 
IK PROM monitor, and Micropolis ex¬ 
tended Disk BASIC. We add Centronics 
779 printer and Hazeltine 1500 CRT ter¬ 
minal. CP/M, CBASIC, word processing 
and many business application packages 
available at additional cost. 

Factory list $6^8fT Your cost $5,774! 


North Star HORIZON-2 


Factory assembled Z80A computer with 
180K dual 5" disk drives, 32K RAM mem¬ 
ory, with all I/O ports and connectors in¬ 
stalled. Complete with North Star Disk 
BASIC, Hazeltine 1500 CRT terminal and 
Centronics 779 printer. CP/M, CBASIC, 
word processing and many business pack¬ 
ages available at additional charge. 

Factory list ifiWT Your cost $5,147! 





Apple II 

Delivered with Apple's new DISK II, 32K memory and 
RF Modulator for color television hookup. Apple Disk 
BASIC included. Optional software includes Stock Market 
Portfolio analysis, business applications, telephone commu¬ 
nications and high resolution graphics. 

Factory list$2^2tT Your cost $1,876! 


NOW RVfllLRRL€ 

D€C PDP/11/G3!!! 

DEC'S famous 16-bit Business Computer with your 
choice of 1 or 10 megabyte disk-based system. Applica¬ 
tions software available for business, insurance, medical, 
dental and pharmacy. Call today for price quotation. 


Software 

We can supply the best software available on the market 
today to work with all of the computer systems we sell. 
Prices range from $100 to $1000 and include packages 
developed by Structured Systems Group, Compumax, 
Serendipity, and Grimes. Applications available include: 
^General Ledger ★Accounts Receivable ★Accounts Payable ★ 
★Inventory ★Payroll ★Order Entry ★Mail List ★ 
★Word Processing ★ 


Sunshine Computer Company 

20710 South Leapuiood five.* Corson, Californio 90746 (213) 327-2118 
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3P + S + CIS - 30 + 

By Gene Carleton 


This article tells how I connected a Percom Data CIS- 
30 + Cassette Interface to the Processor Technology 
3P + S I/O card in my Imsai 8080. My original system had 
a SWTP AC-30 cassette interface connected to the 
3P + S. This arrangement was okay in the beginning, but 
soon I wanted a cassette interface that would allow a 
faster data rate than 300 baud. I noticed the CIS-30 + 
advertised cassette operation up to 1200 baud. The only 
problem was the ads always show the CIS-30 + used 
with SWTP 6800 systems. Since I had an Imsai 8080, I 
wondered what kind of problems I would really have. I 
finally decided that going from one 6800-oriented 
device, the AC-30, to another 6800-oriented device, the 
CIS-30 +, couldn’t be all that bad. Herein lies the story. 

I was surprised how easily everything worked out. 
Assembly of the CIS-30 + was straightforward with no 
complications. One of my biggest problems was figur¬ 
ing out what Cl, CO, Rl, RO, etc., meant to my 3P + S. By 
referring to the schematic of the CIS-30 +, I was able to 
determine the mnemonics of the interconnecting cable. 

Modifying the 3P + S was so easy I was sure I had 
missed something. Here is all that needed to be done: 

1. Cut one land on the 3P + S PCB (isolate the UART 
from the 3P + S clock). See Photo 2 for location. 
Figure 3 shows the schematic change. 

2. Set the jumpers on the clock (area E) to put out 
19.2KHZ. 


CIS-30* 3P+S 



Figure 1. Interconnection Diagram 



3. Run wires from the edge connector to the follow¬ 
ing points: +5V, -12V, clock output (IC9-15), 
UART clock input (IC25-17). 

Refer to Figure 4-2 in the 3P + S manual for all the 
jumpers normally on the I/O board in the RS232 con¬ 
figuration. 

The RS232 input (EIA 1 IN) and output (EIA 4 OUT) sig¬ 
nals are already on the 3P + S top connector. Photo 2 
shows where the above changes were made. Figure 2 is 
an interconnection diagram showing the hookup be¬ 
tween the 3P + S and the CIS-30 +. I must point out here 
that having my status bits on part O (TBE-bit 7, RDA-bit 6) 
eliminated a lot of hardware and software changes. The 
peripheral driver output (from the 3P + S) is already con¬ 
nected to the correct bit so all output instructions auto¬ 
matically switch the CIS-30 + to the record mode. I put 
R10 to the left pad in area F on the 3P + S. Note in Photo 
3 little attention was paid to layout or cabling of the 
signal wires. 

All that remained was to get the RS232 input and out¬ 
put signals to the TVT. These signals originally passed 
through the AC-30 and had to be reconnected to the 
CIS-30+ . 

I also fed the “Clock In” signal from the CIS-30 + to 
the TVT. The rate switch on the CIS-30 + now deter¬ 
mines the baud rate of the TVT as well as the 3P + S. 
This was a nice addition because it is hard to read scroll¬ 
ing text at 1200 baud. Switching the entire system to a 
slower rate when necessary with a single switch is quite 
a convenience. 

In the LOCAL mode, the CIS-30 + still feeds data (Rl) 
to the computer. This was a problem to me since I 
couldn’t put headers on tapes in the local mode without 
sometimes locking the computer up in a load or verify 
mode. A simple mod to the CIS-30 + corrects this situa¬ 
tion if it is a problem in your computer. Figure 2 shows 
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Rockwell AIM 65 

The Head-Start in Computers 


AIM 65 Technical Overview 


THERMAL PRINTER 

Most desired feature on low-cost 
microcomputer systems . . . 

• Wide 20-column printout 

• Versatife 5x7 dot matrix format 

• Complete 64-character ASCII alphanumeric 
format 

• Fast 120 lines per minute 

• Quiet thermal operation 

• Proven reliability 

FULL-SIZE ALPHANUMERIC KEYBOARD 

Provides compatibility with system terminals... 

• Standard 54 key, terminal-style layout 

• 26 alphabetic characters 

• 10 numeric characters 

• 22 special characters 

• 9 control functions 

• 3 user-defined functions 

TRUE ALPHANUMERIC DISPLAY 

Provides legible and lengthy display . . . 

• 20 characters wide 

• 16-segment characters 

• High contrast monolithic characters 

• Complete 64-character ASCII alphanumeric 
format 

PROVEN R6500 MICROCOMPUTER 
SYSTEM DEVICES 

Reliable, high performance NMOS 
technology . . . 

• R6502 Central Processing Unit (CPU), 
operating at 1 MHz. 

Has 65K address capability, 13 addressing 
modes and true index capability. Simple, but 
powerful 56 instructions. 

• Read/Write Memory, using R2114 Static RAM 
devices. Available in IK byte and 4K byte 
versions. 

• 8K Monitor Program Memory, using R2332 
Static ROM devices. Has sockets to accept 
additional 2332 ROM or 2532 PROM devices, to 
expand on-board Program Memory up to 20K 
bytes. 

• R6532 RAM-Input/Output-Timer (RIOT) 
combination device. Multipurpose circuit for 
AIM 65 Monitor functions. 

• Two R6522 Versatile Interface Adapter (VIA) 
devices, which support AIM 65 and user 
functions. Each VIA has two parallel and one 
serial 8-bit, bidirectional I/O ports, two 2-bit 
peripheral handshake control lines and two 
fully-programmable 16-bit interval timer/event 
counters. 

BUILT-IN EXPANSION CAPABILITY 

• 44-Pin Application Connector for peripheral 
add-ons 

• 44-Pin Expansion Connector has full system 
bus 

• Both connectors are KIM-1 compatible 
TTY AND AUDIO CASSETTE INTERFACES 

Standard interface to low-cost peripherals . . . 

• 20 ma. current loop TTY interface 

• Interface for two audio cassette recorders 

• Two audio cassette formats: ASCII KIM-1 
compatible and binary, blocked file assembler 
compatible 

ROM-RESIDENT ADVANCED INTERACTIVE 
MONITOR 

Advanced features found only on larger 
systems . . . 

• Monitor-generated prompts 

• Single keystroke commands 

• Address independent data entry 

• Debug aids 

• Error messages 

• Option and user interface linkage 


ADVANCED INTERFACE MONITOR 

COMMANDS 

Major Function Entry 

(RESET Button)—Enter and initialize Monitor 
ESC—Re-enter Monitor 
E —Enter and initialize Text Editor 
T —Re-enter Text Editor 
N —Enter Assembler 

5 —Enter and initialize BASIC Interpreter 

6 —Re-enter BASIC Interpreter 

Instruction Entry and Disassembly 

I —Enter mnemonic instruction entry mode 
K —Disassemble memory . 

Display/Alter Registers and Memory 

’ —Alter Program Counter to (address) 

A —Alter Accumulator to (byte) 

X —Alter X Register to (byte) 

Y —Alter Y Register to (byte) 

P —Alter Processor Status to (byte) 

S —Alter Stack Pointer to (byte) 

R —Display all registers 
M —Displays four memory locations, starting 
at (address) 

(SPACE)—Display next four memory locations 
/ —Alter current memory location 

Manipulate Breakpoints 

• —Clear all breakpoints 

4 —Toggle breakpoint enable on/off 
B —Set one to four breakpoint addresses 
? —Display breakpoint addresses 

Control Instruction/Trace 

G —Execute user's program 
Z —Toggle instruction trace mode on/off 

V —Toggle register trace mode on/off 
H —Trace Program Counter history 

Control Peripheral Devices 

L —Load object code into memory from 
peripheral I/O device 
D —Dump object code to peripheral I/O 
device 

1 —Toggle Tape 1 control on/off 

2 —Toggle Tape 2 control on/off 

3 —Verify tape checksum 

CTRL PRINT—Toggle Printer on/off 
LF —Line Feed 

PRINT—Print Display contents 

Call User-Defined Functions 

FI —Call User Function ,1 
F2 —Call User Function 2 
F3 —Call User Function 3 

Text Editor Commands 

R —Read lines into text buffer from peripheral 
I/O device 

I —Insert line into text buffer from Keyboard 
K —Delete current line of text 
(SPACE)—Display current line of text 
L —List lines of text to peripheral I/O device 
U —Move up one line 
D —Move down one line 
T —Go to top line of text 
B —Go to bottom line of text 
F —Find character string 
C —Change character string 
Q —Quit Text Editor, return to Monitor 

LOW COST PLUG-IN ROM OPTIONS 

• 4K Assembler — symbolic, two-pass 

• 8K BASIC Interpreter 

POWER SUPPLY SPECIFICATIONS 

•+ 5 VDC + 5% regulated @ 2.0 amps (max) 

• +24 VDC + 15% unregulated @ 2.5 amps (peak) 
0.5 amps (average) 


AIM 65 (IK) $375.00 (*$15.00) 

AIM 65 (4K) $450.00 (*$15.00) 
Assembler ROM — Add $85.00 
BASIC Interpreter — Add $100.00 
Power Supply — Add $45.00 

‘Shipping and handling charge. 
Calif, residents add 6% sales tax. 


MONEY BACK GUARANTEE 

If you are not convinced that the AIM 65 is the best of its kind on the market, 
we will refund your money immediately. 


INTERNATIONAL 


2795-L West Lincoln Ave. 
Anaheim, CA 92801 

CIRCLE INQUIRY NO. 94 (714) 821-0234 


VISA 


Store Hours 10-7, Mon. - Sat. 

MASTERCHARGE 


t 



Rockwell’s AIM 65 Advanced Interactive Microcomputer can get you into the exciting world of 
microcomputers a lot easier and at a lower cost than you may have thought possible. And you’ll be 
working with the 6500 family, the advanced state-of-the-art NMOS system that’s an 
everincreasing favorite for new commercial and hobbyist applications. 

As a learning aid. AIM 65 gives you an assembled, versatile microcomputer system with a 
fullsize keyboard, 20-character display and, uniquely, a thermal printer. An on-board Advanced 
Interactive Monitor program provides extensive control and program development functions. And 
our AIM 65 User’s Manual will help you along each step of the way. 

You'll master fundamentals rapidly. Then you’ll appreciate the fact that unlike the computer 
■‘toys’’ on the market, AIM 65 offers flexibility and expandability you would expect to find in a 
sophisticated microcomputer development system. 

THERMAL PRINTER GIVES YOU HARD COPY — FAST AND QUIET. 

AIM 65's 20-column Thermal Printer prints on low-cost, thermal roll paper at a fast 120 lines per 
minute. It produces all of the standard 64 ASCII characters with a crisp-printing five-by-seven dot 
matrix. AIM 65's on-board printer is a unique feature for a low-cost computer. 

EXTENDED ALPHANUMERIC DISPLAY IS BUILT FOR UNDERSTANDING, NOT 
DECIPHERING. 

AIM 65 comes with a 20-character true Alphanumeric Display. Information is displayed with 
bright, magnified 16-segment font monolithic characters. It’s both unambiguous and easily 
readable. 

FULL-SIZE KEYBOARD IS DESIGNED FOR HUMANS, NOT ELVES. 

AIM 65’s terminal-style keyboard frees you from the hassles of fumbling around with a tiny 
calculator-type keypad. And its 54 keys provide 70 different alphabetic, numeric, control and 
special functions. 

ON-BOARD ADVANCED INTERACTIVE MONITOR GETS YOUR PROGRAMS 
UP AND RUNNING. 

The ROM-resident AIM 65 Advanced Interactive Monitor Program provides a comprehensive set 
of easy-to-use, single-keystroke commands for debugging your programs, and offers features 
normally available only in larger, expensive microcomputer development systems. And with the 
AIM 65 Monitor, there’s no guesswork involved; the Monitor gives a self-explanatory prompt when 
it needs information and it will generate a meaningful error message if an error has occurred. 
The AIM 65 Monitor includes commands to 

• Enter and edit programs directly — no “opcode’’ memorization 

• List programs on Printer or TTY 

• Display/alter registers and memory 

• Set breakpoints, trace and debug program execution 

• Control the Thermal Printer 

• Transfer information to/from attached Cassette Recorders or TTY 

• Execute programs in on-board or external RAM, ROM or PROM memory 

• Interface the optional AIM 65 Assembler and BASIC Interpreter 

AIM 65’S ADVANCED R6500 NMOS ARCHITECTURE. 

The R6502 Central Processing Unit is the heart of the AIM 65. It provides demonstrated speed and 
simplicity, plus 65K addressability and the power of a 56-command, minicomputer-like 
instruction set. 

The R6532 RAM-Input/Output-Timer (RIOT) combination device is used by the AIM 65 
Monitor for scratchpad memory and Keyboard operations. 

Two R6522 Versatile Interface Adapter (VIA) devices are provided. One device supports AIM 
65's Thermal Printer and the TTY and Cassette Interfaces, the other supports two user-dedicated 
8-line I/O ports, plus an 8-bit serial I/O port and access to two 16-bit interval timer/event counters, 
on the module’s Application Connector. 

AIM 65 comes with two R23324K Read Only Memory (ROM) devices installed. These hold the 
Advanced Interface Monitor program. Spare sockets allow the user to expand on-board ROM up 
to 20K bytes. These sockets will accept user programs on R2332 ROMs or conn tible PROMs, or 
can be used to install the optional AIM 65 Assembler and BASIC Interpreter ROM devices. 
On-Board Read/Write RAM memory is available in IK-byte and 4K-byte configurations. 

AIM 65 HAS EXPANSION BUILT IN. 

And to allow AIM 65 to grow the way you want it to. we’ve provided an Application Connector and 
an Expansion Connector. The Application Connector permits you to plug on a TTY (20 ma. 
current loop/ and one or two standard audio cassette recorders. It also has the pinouts for the 
VIA's General-Purpose I/O ports. The Expansion Connector extends AIM 65’s system bus — 
address, data and control — out to additional memory, or anything else you might attach. 

And, BASIC high-level language programming is a built-in option 










the changes I made to the CIS-30 +. A DPDT switch was 
put in place of the SPDT TERMINAL switch. One pole 
was connected like the old switch. The other pole is 
used to route the signals as indicated in Figure 2. 

The hard part was adjusting the CIS-30 +. The first ad¬ 
justment was no problem (setting the PLL). The only 
other adjustment stopped me cold. I needed an audio 
oscillator. I didn't have an audio oscillator. However, I 
learned I could get a cassette that had the frequencies I 
needed, or I could use an old cassette that had data 
recorded by the AC-30. I decided to use one of my old 
300 baud tapes. Setting the trim pot at midrange, typing 
L on my TVT (see Program 1 for my monitor listing), I 
turned on the recorder. I got garbage. Undaunted, I turned 
the pot first one way and when the pot was turned about 
20° off center the other way, data started to appear on 
the screen. I then checked all three data rates. The data 
loaded correctly the first time and I verified it five times 
with NO ERRORS. 



COMMENT: Making the change from an AC-30 to the 
CIS-30 + did several things for my system. First, the 
maze of wires was cleaned up. There is a “clean” look to 
my installation now. Secondly, I am impressed with the 
“solid” CIS-30 +. I have probably loaded or verified 40 or 
more tapes on my Imsai and have yet to lose a bit. Most 
of the tapes contain about 6K bytes of data. I use a stan¬ 
dard G.E. cassette recorder ($45) in my system.□ 



Program Listing on next page 


COMPUTER CENTER INC. 

Computer Stores — Son Francisco and Berkeley 

Dealers for Processor Technology, North Star, Thinkertoys, Alpha 
Micro, IMSAI, Godbout, Diablo, Hozeltine, Centronics, TEI 


PRODUCT FEATURE OF THE MONTH: 

A computing system with great price performance. 

• Z80 Processor... 48K RAM ...IK PROM ... 

• 22 Slot Chassis ... 30 Amp Power Supply 

• One Megabyte, Double Density, Dual Floppy Disk 

• SOROC IQ120 CRT Terminal ... TI810 150 CPS Printer 

• Including CP/M Operating System and CBASIC 

• Completely Assembled, Tested, and Burned In— 

$6695.00 

QUALITY . . . RELIABILITY . . . SERVICEABILITY 

BERKELEY: 1514 UNIVERSITY AVE., (415) 845-6366 
SAN FRANCISCO: 4014 GEARY BLVD., (415) 387-2513 
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PROGRAM LISTING 


cooo 

cooo 

C3 

03 

CO 

* 

COO 3 

DB 

01 


STRT 

coos 

31 

00 

00 


C008 

CD 

OE 

CO 


COOB 

C3 

03 

CO 


COOE 

AF 



MON 

COOF 

D3 

00 



C011 

CD 

D2 

Cl 


COM 

3E 

3F 



CO 16 

CD 

C3 

Cl 


C019 

CD 

8F 

Cl 


CO 1C 

F5 




CO ID 

CD 

Cl 

Cl 


C020 

FI 




C021 

FE 

44 



C023 

CA 

91 

CO 


CO 2 6 

FE 

4E 



C028 

CA 

8D 

CO 


C02B 

FE 

4C 



C02D 

CA 

FC 

CO 


C030 

FE 

56 



C032 

CA 

FC 

CO 


C035 

FE 

4D 



C037 

CA 

46 

CO 


C03A 

FE 

43 



C03C 

CA 

67 

CO 


C03F 

FE 

47 



C041 

CO 




C042 

CD 

C4 

CO 


C045 

C046 

E9 



* 

C046 

CD 

D9 

CO 

MEM 

CO 4 9 

CD 

EB 

CO 

Ml 

C04C 

AF 




C04D 

B8 




C04E 

C8 




C04F 

CD 

49 

Cl 


C052 

CD 

Cl 

Cl 


C055 

CD 

Cl 

Cl 

M2 

C058 

7E 




CO 59 

CD 

9D 

Cl 


C05C 

23 




C05D 

05 




COSE 

C2 

55 

CO 


C061 

CD 

D2 

Cl 


C064 

C067 

C3 

49 

CO 

* 

C067 

2B 



CNG 

CO 6 8 

06 

10 


Cl 

C06A 

CD 

D2 

Cl 


C06D 

CD 

49 

Cl 


C070 

CD 

Cl 

Cl 


CO 73 

CD 

Cl 

Cl 


C076 

EB 



C2 

C077 

CD 

C4 

CO 


C07A 

EB 




C07B 

FE 

2F 



C07D 

CA 

68 

CO 


COSO 

73 





PERCQM8080 MONITOR 
JMF* STRT PHANTOM JUMP 
IN 1 CLEAR UART RECEIVE 

LXI Mf0 SET STK PTR 

CALL MON 
JMP STRT 

XRA A SELECT TERMINAL 
OUT 0 
CALL CRLF 
MVI A» 7 ? 7 
CALL TTYO 

CALL CIN GET COMMAND CHAR 

PUSH M 

CALL SPCE 

POP M 

CPI 7 D 7 

JZ DUMP 

CPI 'N' 

JZ NXT EXMN NXT LOG 
CPI 7 L 7 

JZ LOAD LOAD PROGRAM 
CPI 'V 7 

JZ LOAD VERIFY LOAD 
CPI 'M' 

JZ MEM EXAMINE MEMORY 
CPI 7 C 7 

JZ CNG CHANGE MEMORY 

CPI 7 G 7 

RNZ 

CALL AHEX 
PCHL 

MEMORYDISPLAY 
CALL SETUP GET START/FIN 
CALL LNTH CALCULATE LEN 
XRA A 
CMP D 

RZ QUIT IF ZERO 

CALL ADD OUTPUT ADDRESS 

CALL SPCE SPACE 

CALL SPCE SPACE 

MOV A * M GET DATA 

CALL HEXOUT CONVERT 

INX H BUMP MEM ADDRESS 

DCR B DECREMENT BYTE 

JNZ M2 DONE? DOIT AGAIN 

CALL CRLF 

JMP M:L NEXT LINE 

CHANGEMEMORY 

DCX H POSITION MEM ADD 
MVI B 1 10H SET UP BYTE CN 
CALL CRLF 

CALL ADD OUTPUT ADDRESS 
CALL SPCE DOUBLE SPCE 
CALL SPCE 
XCHG 

CALL AHEX GET NEW DATA 
XCHG 

CPI '/' SLASH MEANS ABOR 
JZ Cl 
MOV M r E 


C0.F7 

47 



LI 

MOV 

B • A 

C0F8 

C9 




RET 


C0F9 




* 

CASSE 

FTE CHECKSUM LOADER 

C0F9 

31 

00 

00 


LXI 

M r 0 

COFC 

57 



LOAD 

MOV 

Dr A 

COFD 

3E 

01 



MVI 

A r 01H 

COFF 

D3 

00 



OUT 

0 

C101 

CD 

8F 

Cl 

READ 

CALL 

CIN 

C104 

FE 

3A 



CPI 

7 : 7 

Cl 06 

C2 

01 

Cl 


JNZ 

READ 

C109 

OE 

00 



MVI 

CrO 

C10B 

CD 

70 

Cl 


CALL 

CHAR 

C10E 

47 




MOV 

BrA 

C10F 

CA 

51 

Cl 


JZ 

HXND 

Cl 12 

CD 

70 

Cl 


CALL 

CHAR 

Cl 15 

67 




MOV 

HrA 

Cl 16 

CD 

70 

Cl 


CALL 

CHAR 

Cl 19 

6F 




MOV 

Lr A 

Cl 1A 

CD 

70 

Cl 


CALL 

CHAR 

Cl ID 

CD 

70 

Cl 

LOOP 

CALL 

CHAR 

C120 

5F 




MOV 

ErA 

Cl 21 

7A 




MOV 

A r D 

C122 

FE 

56 



CPI 

'V' 

Cl 24 

7B 




MOV 

ArE 

Cl 25 

CA 

F7 

CO 


JZ 

LI 

C128 

77 




MOV 

M ? A 

C129 

BE 



LI 

CMP 

M 

C12A 

IE 

4D 



MVI 

Er 7 M' 

C12C 

C2 

3C 

Cl 


JNZ 

ERR 

C12F 

23 




INX 

H 

Cl 30 

05 




DCR 

B 

C131 

C2 

ID 

Cl 


JNZ 

LOOP 

Cl 34 

CD 

70 

Cl 


CALL 

CHAR 

C137 

IE 

58 



MVI 

Er 7 X 7 

C13 9 

CA 

01 

Cl 


JZ 

READ 

C13C 




* 

ERROR 

PRINTOUT 

C13C 

AF 



ERR 

XRA 

A 

Cl 3D 

D3 

00 



OUT 

0 

C13F 

CD 

D2 

Cl 


CALL 

CRLF 

C142 

7B 




MOV 

A»E 

C143 

CD 

C3 

Cl 


CALL 

TTYO 

C146 

CD 

Cl 

Cl 


CALL 

SPCE 

C149 

7C 



ADD 

MOV 

ArH 

Cl 4 A 

CD 

9D 

Cl 


CALL 

HEXOUT 

C14D 

7D 




MOV 

A r L 

C14E 

C3 

9D 

Cl 


JMP 

HEXOUT 

C151 

7A 



HXND 

MOV 

ArD 

C152 

FE 

52 



CPI 

7 R 7 

C154 

C8 




RZ 


Cl 55 

CD 

8F 

Cl 


CALL 

CIN 

C158 

FE 

OD 



CPI 

ODH 

C15A 

C8 




RZ 


C15B 

CD 

73 

Cl 


CALL 

CHARI 

C15E 

67 




MOV 

Hr A 

C15F 

CD 

70 

Cl 


CALL 

CHAR 

C162 

6F 




MOV 

L r A 

Cl 63 

CD 

70 

Cl 


CALL 

CHAR 

C166 

IE 

58 



MVI 

E r 7 X 7 

C168 

C2 

3C 

Cl 


JNZ 

ERR 

C16B 

AF 




XRA 

A 

C16C 

D3 

00 



OUT 

0 

C16E 

FI 




POP 

M 

C16F 

E9 




PCHL 
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C081 

23 




INX 

H BUMP MEM ADD 

C082 

5D 




MOV 

EfL 

C083 

FE 

OD 



CPI 

ODH CHECK FOR CR 

C085 

C8 




RZ 

QUIT IF CR 

C086 

05 




OCR 

B DECREMENT BYTE COU 

CO 8 7 

C2 

76 

CO 


JNZ 

C2 NOT ZERO? GET ANO 

C08A 

C3 

68 

CO 


JMP 

Cl STRT NEU LINE 

C08D 

13 



NXT 

INX 

D 

C08E 

C3 

49 

CO 


JMP 

Ml 

C091 




* 

CHECKSUM DUMP PROGRAM 

C091 

CD 

D9 

CO 

DUMP 

CALL 

SETUP GET STRT/FIN 

C094 

3E 

02 



MVI 

A f 02H TURN CASSETTE 

C096 

D3 

00 



OUT 

0 

C098 

CD 

D2 

Cl 

D1 

CALL 

CRLF 

C09B 

OE 

00 



MVI 

CfO CLEAR CHECKSUM 

C09D 

3E 

3 A 



MVI 

Af'J' GET BLOCK HEAD 

C09F 

CD 

C3 

Cl 


CALL 

TTYO OUTPUT 

C0A2 

CD 

EB 

CO 


CALL 

LNTH CALCULATE BLOCK 

C0A5 

78 




MOV 

AfB 

C0A6 

CD 

9D 

Cl 


CALL 

HEXOUT 

CO A 9 

CA 

D2 

Cl 


JZ 

CRLF 

COAC 

CD 

49 

Cl 


CALL 

ADD 

COAF 

AF 




XRA 

A 

COBO 

CD 

9D 

Cl 


CALL 

HEXOUT OUTPUT BLOCK 

COB3 

7E 



D2 

MOV 

A fM GET DATA 

COB 4 

CD 

9D 

Cl 


CALL 

HEXOUT 

COB 7 

23 




INX 

H 

COBS 

05 




DCR 

B 

C0B9 

C2 

B3 

CO 


JNZ 

D2 

COBC 

AF 




XRA 

A 

COBD 

91 




SUB 

C 

COBE 

CD 

9D 

Cl 


CALL 

HEXOUT OUTPUT CHECKS 

COC1 

C3 

98 

CO 


JMP 

D1 

C0C4 




* 

INPUT 

ASCII-CONVERT TO BIN 

COCA 

21 

00 

00 

AHEX 

LXI 

HfO CLEAR H & L 

C0C7 

CD 

8F 

Cl 

A1 

CALL 

CIN INPUT A CHARACTE 

COCA 

FE 

30 



CPI 

'O' RETURN IF ASCII 

COCC 

D8 




RC 


CO CD 

29 




DAD 

H 

COCE 

29 




DAD 

H 

COCF 

29 




DAD 

H 

CODO 

29 




DAD 

H 

coni 

CD 

87 

Cl 


CALL 

HEX CONVERT CHAR TO 

COD4 

85 




ADD 

L COMBINE PREVIOUS 

C0D5 

6F 




MOV 

L r A RESULT 

C0D6 

C3 

C7 

CO 


JMP 

A1 DO AGAIN 

C0D9 

CD 

C4 

CO 

SETUP 

CALL 

AHEX GET STRT ADD 

CO DC 

5D 




MOV 

E f L SAVE IN D & E 

CODD 

54 




MOV 

D * H 

CODE 

FE 

OD 



CPI 

ODH CHEKC FOR CR 

COEO 

CA 

E7 

CO 


JZ 

SI RETRN IF CR 

C0E3 

CD 

C4 

CO 


CALL 

AHEX GET FIN ADD 

COE A 

EB 




XCHG 


C0E7 

13 



SI 

INX 

D ADJUST FIN ADD 

COES 

C3 

D2 

Cl 


JMP 

CRLF RETURN VIA CRLF 

COEB 




* 

CALCULATE BLOCK LENGTH 

COEB 

7 B 



LNTH 

MOV 

AfE 

COEC 

95 




SUB 

L 

COED 

47 




MOV 

Br A 

COEE 

7A 




MOV 

AfD 

COEF 

9C 




SBB 

H 

COFO 

3E 

10 



MVI 

AfIOH 

C0F2 

C2 

F7 

CO 


JNZ 

LI 

C0F5 

B8 




CMP 

B 

COF6 

DO 




RNC 



Cl 70 




* 

Cl 70 

CD 

8F 

Cl 

CHAR 

Cl 73 

CD 

87 

Cl 

CHARI 

C176 

07 




Cl 77 

17 




Cl 78 

17 




Cl 79 

17 




C17A 

5F 




C17B 

CD 

8F 

Cl 


C17E 

CD 

87 

Cl 


C181 

83 




Cl 82 

5F 




Cl 83 

81 




Cl 84 

4F 




Cl 85 

7B 




Cl 86 

C9 




Cl 87 

D6 

30 


HEX 

C189 

FE 

OA 



C18B 

D8 




CISC 

D6 

07 



C18E 

C9 




C18F 

d6~oo 


CIN 

Cl 91 

E6 

40 



C193 

CA 

8F 

Cl 


Cl 96 

DB 

01 



Cl 98 

D3 

01 



Cl 9 A 

E6 

7F 



C19C 

C9 




C19D 




* 

C19D 

F5 



HEXOUT 

C19E 

OF 




C19F 

OF 




Cl AO 

OF 




C1A1 

OF 




C1A2 

CD 

AE 

Cl 


C1A5 

FI 




C1A6 

F5 




C1A7 

CD 

AE 

Cl 


Cl AA 

FI 




Cl AB 

81 




Cl AC 

4F 




Cl AD 

C9 




Cl AE 

E6 

OF 


HEXO 

Cl BO 

C6 

30 



C1B2 

FE 

3A 



C1B4 

DA 

C3 

Cl 


C1B7 

C6 

07 



C1B9 

C3 

C3 

Cl 


C1BC 

C6 

07 



C1BE 

C3 

C3 

Cl 


C1C1 

3E 

20 


SPCE 

C1C3 

F5 



TTYO 

C1C4 

DB 

00 


T1 

C1C6 

07 




C1C7 

D2 

C4 

Cl 


C1CA 

07 




C1CB 

DA 

03 

CO 


C1CE 

FI 




C1CF 

D3 

01 



C1D1 

C9 




C1D2 

3E 

OD 


CRLF 

C1D4 

CD 

C3 

Cl 


C1D7 

3E 

OA 



C1D9 

CD 

C3 

Cl 


Cl DC 

AF 




C1DD 

C3 

C3 

Cl 



GET 2 CHAR & CONVERT TO 

CALL CIN 

CALL HEX 

RLC 

RAL 

RAL 

RAL 

MOV ErA 
CALL CIN 
CALL HEX 
ADD E 
MOV E ? A 
ADD C 
MOV CrA 
MOV AfE 
RET 

SUI 3OH 
CPI OAH 
RC 

SUI 07H 
RET 

IN 0 
ANI 40H 
JZ CIN 
IN 1 
OUT 1 
ANI 7FH 
RET 

CONVERT BYTE TO 2 ASCII 

PUSH M 

R'RC 

RRC 

RRC 

RRC 

CALL HEXO 
POP M 
PUSH M 
CALL HEXO 
POP M 
ADD C 
MOV C f A 
RET 

ANI OFH 
ADI 30H 
CPI 3AH 
JC TTYO 
ADI 07H 
JMP TTYO 
ADI 07H 
JMP TTYO 
MVI A f20H 
PUSH M 
IN 0 
RLC 

JNC T1 
RLC NOP. 

JC STRT 
POP M 
OUT 1 
RET 

MVI A r ODH 
CALL TTYO 
MVI AfOAH 
CALL TTYO 
XRA A 
JMP TTYO 
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Computer Products 


DISK DRIVES 

B51 - 5%" $295.00 

by Micro Peripherals, Inc. 
Operates in either single den¬ 
sity (125KB, unformatted) or 
double density (250KB, unfor¬ 
matted) modes, up to 40 
tracks, with a track-to-track 
access time of only 5 ms. 

SA801R $495.00 

by Shugart. Single-sided 8" 
floppy disk drive. 

8” DISK DRIVE $395.00 

by GSI/Siemans. Direct 
equivalent of Shugart 80IR. 

DM 2700-S $750.00 

Includes SA801R, 10"x10"x 
16" cabinet, power supply, 
data cable, fan, AC line filter. 


^ VERBATIM™ 
FLOPPY DISKS 

554" MINIDISKETTES 

Soft sector, 10-sector, or 
16 sector 

$4.40 each 
box of 10 $40.00 

8" FLOPPY DISKS 
Soft sector $4.75 ea. 
box of 10 $42.50 


FLOPPY DISK INTERFACE 

JADE FLOPPY DISK (Tarbell 
board) 

Kit $175.00 

Assm. & Tested $250.00 

S.D. Computer Products 
“Versa Floppy” 

Kit . $159.95 

^ssm. & Tested $189.95 


MINISCOPES 



• 15 megahertz bandwidth. 

• External and internal trigger. 

• Time Base - 0.1 microseconds to 
0.5 Sec/div - 21 settings. 

• Battery or line operation. 

• Automatic and line sync modes. 

• Power consumption less than 15W 

• Verticle Gain - 0.01 to 50 volts/ 
div-12 settings. 

• Weight is only 3 pounds. 

MS-15 $318 

MS-215 Dual Trace Version $ 435 

With Rachargaabla Battanas t Char gar Unit 

10 to 1 , 10 meg probe 

Leather carrying case $ 45 '. 


LOGIC PROBES 



MODEL ip-1 

llaml-lirlil li.icl)' tirulir iirurliti- Im-uhiu M-mllnc •>( ImX- li-vrl« l<« 
TTI.. 1)11.. II IT. nr CMOS Input lmp«Unc«: lim.ipa) ••lilix. 

Minimum Dvlrettblv Pulit: ill li-. M.ilmum Input Signal 
(Frequency): In Min Pui«« Detector (LEO): 'hen s«ol train 
or slnuk 1 vim. Pulee Itlemeryi I'nki or Ivvi-l IrjiiMtl.m 'Irltrlnl 


CSC Merle I LF-1 Logic Probe Nil lip: 
MOBIL LI-1 

mill MX-rrl Iraeclr | 


jLEO): 11 lull MK-pUr 

CSC Model UNI Logic Probe Ni l 


S4495 


see 95 


3-LEVEL GOLD 
WIRE WRAP SOCKETS 

14 PIN 39* each 

16 PIN 43* each 

100 for $30.00 

Sockets are end and side stack- 
able, closed entry. 


See opposite page for 
ordering instructions. 


UlilrVL.lt ELLV4#^UlfcltU T " 


WIRE WRAPPING tOOLS for 0.025 Inch (.64 mm) SQUARE POSTS 

Sllt-NWrap wiring It M»y lo uie and it up to lour tlmgg letter than ordinary manual wrapping becauee lhara la no wlra maaturlng or 
pra-alrlpplng roguirad. SIH-N-Wrap tool* hava a patanlad action which allta wlra Inaulatlon while Ihe tool la wrapping wlra on 0.02S Inch 
(.64 nun) aquara posts. Conrtacllont art jutf as relieble at with coneantlonal wrapping tools. Tsata show Silt N Wrappad connections 
aicaed Mil Spec requirements lor pull-olt, ara low raslatanca Ossa than .003 ohms) and ara gaa tight. All tools and blit ars guaranlesd 
lo proyldt at laaat 10.000 reltabls wraps before bit replacement is required. 

Pieo Serle. Tools Using Polyurethane Nylon Costed Wire. 

Polyuroihane nylon coated copper wire i* used in all P180 sanes 
tools Tha small diameic' of mis insulated 78 gago wire permits 
two Mum wraps on a 0.02." Inch (.64 mm) square post occupying 
only .21 inch (S 3 mm) of poa. length. Soldering la not required on 
rectangular posts, but II wrapped on round or irrogular posts It 
may be soldered using a 750 *F (399 'C) Iron which melts the 
Insulation as solder llow occurs. 


Piao Manual Wrapping Tool $24.50 

P160-4T NICad Battery powered P180 $75.00 

P160-4T1 AC powered version ol P180 $60.00 

All P180 Series Tools include two 100 It spools o< polyurethane 
nylon insulated wire, P183 forming knife and chisel tool, complete 
Instructions 

WIRE 

Polyurethane nylon insulated copper 28 gage wire come on 100 ft. spools as follows 
W2S-2Apkg 3GREEN $2.75 W26-2C pkg. 3 CLEAR $2.75 

W28-2B pkg 3 RED $2.75 W26-2D pkg 3 BLUE $2.7$ 



METERS 



Rechargeable batteries and charger 
Measures DC Volts, AC Volts, Ohms and 
Current 

Automatic polarity, decimal and overload 
Indication 

No zero adjustment and no full-scale ohms 
adjust 

Battery-operated — NiCad batteries; also AC 
line operation. 

Large LEO display for easy reading without 

interpolation 

Size: 1.9”H * 2.7 ’W * 4"D 

Parts & labor guaranteed 1 year 

Tilt stand option.$ 3.50 

Leather case. $20.00 

LM3A 3 dig 1% DC.$134.00 

LM3.5A 316 dig .5% DC . .$ 158.50 

LM40A 4 dig .1% DC.$209.00 

LM4A 4 dig .03% DC .... $250.00 

S-100 MOTHER BOARDS 

JADE 6-SLOT 

Kit $41.95 

Assembled & Tested $56.95 
Bare Board $24.95 

9-SLOT "LITTLE MOTHER" 

Kit $85.00 

Assembled & Tested $99.00 
Bare Board $35.00 

13-SLOT "QUIET MOTHER" 
Kit $95.00 

Assm. & Tested $110.00 

Bare Board $40.00 

22-SLOT "STREAKER" 

Assm. & Tested $149.00 

GOLD PLATED 
S-100 EDGE CONNECTORS 


Soldertail 
10 for 
Wire Wrap 
10 for 


$30.00 

$40.00” 


^$3.25 each 
$4.50 each 


VIDEO INTERFACE 

S-100 Compatible Serial 
Interface with Sockets Included. 
Kit $117.95 

Assm. & Tested $159.95 

Bare Board with . 

manual $35.00 


TO-i 

Convert your T.V. set into a 

Video Monitor 

Kit $8.95 


Z80A SPECIAL 

4MHz Zilog CPU Chip 

-jUf $14.95 ☆ Zilog 


ELECTRONIC 


"KANSAS CITY STANDARD” 
TAPE INTERFACE 

Part no. Ill 

Board $7.60 with parts $27.50 


RS-232/TTL INTERFACE 

Part no. 232 

Converts TTL to RS-232 
and RS-232 TTL 
Board on ly $4.50; w ith parts $7.00 

RS-232/TTY INTERFACE 

Part no.. 600 

Converts RS-232 to 20mA 
current loop, and 20mA current 
loop to RS-232 

Board only $4.50, with parts $7.00 


UART & BAUD RATE 
GENERATOR 

Part no. 101 

Converts serial to parallel 
and parallel to serial 

Board only $12.00; with parts $35.00 
with connector add $4.00 


LIQUID CRYSTAL DIGITAL 
CLOCK-CALENDAR 



• For Auto, Home. Office 

• Small in size (2x21*xVi) 

• Push button for seconds release for date 

• Clocks mount anywhere with silher 3M double- 
sided tape or VELCRO, included 

• 2 MODELS AVAILABLE 

LCD-101. portable model runs on self-contained 

batteries for better then a year 

LCD'102, runs on 12 Volt system and is back 

lighted 

• LCO-101 o* ICO-102 wrea QC 

your choice 

• Clear desk eland tor $ 2.00 


TARBELLCASSETTE 
INTERFACE 

S-100 cassette interface 
with speeds from 187 to 
540 bytes per second. 

JADE Kit $99.95 

Assembled $135.00 


PARALLEL/SERIAL 

INTERFACE 

S-100 compatible, 2 serial 
I/O ports, 1 parallel I/O. 

Kit JG-P/S $124.95 

Ass. & Tested 

JG-P/SA $179.95 

Bare Board 

with manual $30.00 


-1 

I 

3690 12 

CARD EXTENDER 

Card Extender has lOOconlacts-SOper 
side on .125 centers-At(ached connector is 
compatible with S-100 Bus Systems $25.00. 
3690 6.5” 22/4 pin. 156 efrs. Extenders $12.00 



Gen. Purpose D.I.P. 
Boards with Bus Pattern 
for Solder or Wire Wrap. 
Epoxy Glass 1/16" 44 
pin con spaced 1 SB 


llem Plugboards 

8800V 

Universal Microcomputer/processor 
plugboard use with S 100 bus Com¬ 
plete with heal sink & hardware S3 x 
10 x 1/16 

8801-1 

Same as 6800V except plain less p 




P pattern plugboards for 
1C s Epoxy Glass 1/16" 
44 pm con spaced .156 


Hi-Density Dual-ln-Line 
Plugboard for Wire Wrap 
with Power & Grd. Bus 
Epoxy Glass 1/16" 44 
pin con spaced 156 


3677 9.6” x 4.5” 

buses & heat sink 



3662 6.5” x 4.5” 

3682 9.6” x 4.5” 

$10.90 

1-4 

5-9 

10-24 

$7.65 

$10.97 

3677-2 6.5” x 4.5” 

8800V 19 95 

17.95 

15 % 

3662-2 9.6” x 4.5” 

3682-2 6.5” x 4.5” 

$9.74 

8801-1 14 95 

13 4b 

11 96 

$11.45 

$9.81 
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PLACE ORDERS TOLL FREE : loo !'26 2 


5809 Continental U.S. 
1710 inside California 


MICROPROCESSORS 

F8 16.95 

Z80 (2MHz) 20.00 

Z80A (4MHz) 25.00 

CDP1802CD 17.95 

AM2901 20.00 

6502 11.95 

6800 16.95 

6802 25.00 

8008-1 12.95 

8035 20.00 

8035-8 21.00 

8080A 10.00 

8085 23.00 

TMS9900TL 49.95 

8080A SUPPORT DEVICES 

8212 2.90 

8214 4.65 

8216 2.75 

8224 (2MHz) 4.30 

8224-4 (4MHz) 995 

8226 2.75 

8228 6.40 

8238 6.40 

8243 8.00 

8251 7.50 

8253 20.00 

8255 8 50 

8257 20.00 

8259 20.00 

8275 75 00 

8279 18.50 

6800 PRODUCT 

681 OP 4.00 

6820P 6.60 

6821P 6.60 

6828P 11.25 

6834P 16.95 

6844 L 29.95 

6845L 29.95 

6846 LI 35.OO 

6846P1 30.00 

6850P 8.65 

6852P 11.00 

6860P 9.25 

6862P 12.00 

687 IP 28.75 

6875P 8.75 

6880P 2.50 

KIM SUPPORT DEVICES 

6102 8.00 

6502 11.95 

6520 10.00 

6522 9.25 

6530-002 15.95 

6530-003 15.95 

6530-004 15.95 

6530-005 15 95 

6532 17.95 

USRT 

S2350 10.95 

UARTS 

AY5-1013A 5.25 

AY5-1014A 8 25 

TR1602B 5 25 

TMS6011 5.95 

IM6402 9.00 

IM6403 9.00 

BAUD RATE GENERATORS 

MC14411 10.OO 

14411 Crystal 4 95 

CHARACTER GENERATORS 

2513 Upper (-l2*-5) 6.75 

2513 Lower (-12 ±.5) 6.75 

2513 Upper (5volt) 9.75 

2513 Lower (5 volt) 10 95 

MCM6571 • Up Scan 10.95 

MCM6571A Down Scan 10.95 

FLOPPY DISC CONTROLLER 

1771801 39.95 

1791 69.95 

KEYBOARD CHIPS 

AY5-2376 13.75 

AY5-3600 13.75 

MM5740 18.00 

PROM S 

1702A 8.00 

2708 9.95 

2716I5+12ITI 25.00 

2716(5v) IIMTL 60.00 

2758(5v) 23.40 

DYNAMIC RAMS 

41 6D/41 16 1250ns) 12.50 

2104/4096 4.00 

2107B-4 3.95 

TMS4027/4096 (300ns) 4 00 

MM5270 4.50 

MM5280 3.60 

STATIC RAMS i_ 2 4 25-99 

21L02 (450ns) 1.50 1.20 

21L02 (250ns) 1.75 1.50 

2101-1 2.95 2.60 

2111- 1 3.25 3.00 

2112- 1 2.95 2.65 


EXPANDOR'S BLACK BOX PRINTER 


This 64-character ASCII impact 
printer with 80-column capability 
is portable and uses standard 
8V2" paper and regular typewriter 
ribbon. Base, cover and parallel 
interface are included. Assembled 
and complete with manual and 
documentation. 

only $430.00 

(90 day manufacturer's warranty) 


TRS-80 Interface Cable for Black Box Printer 

with mating connectors: $48.00 

(must be used with expansion module, +8v/1 amp power 

supply requi red )_ _ 

Power Supply for TRS—80/Black Box Printer $49.00 



$179 


Low price includes 
KIM-1 Module, monitor 
programs stoied in 
2048 ROM Bytes User 
Manual wall size Sche 
made Hardware Manual 
Programming Manual 
Programmers Reference 
Card KeyDoard/ Dispiav 


$245 


6502 - based single board 
computer with keyboard/display, 
KIM-1 hardware compatible, 
complete documentation. 


KIMSI 

INTERFACE/MOTHERBOARD 

Makes S-100 cards plug-in 
compatible with KIM! 

Kit $125.00 

Assembled & 

Tested 


$165.00 


BETSI 

INTERFACE/MOTHERBOARD 

Makes S-100 cards plug-in 
compatible with PET! 

Kit $119.00 

« = b ,.d» , 15M0 


with full documentation 

Kit $100.00 

Assm. & Tested $149.95 

Bare Board $30.00 


with provisions for ONBOARD 
2708 and POWER ON JUMP 

2 MHz 

Kit — $135.00 

Assm. & Tested $185.00 

4 MHz 

Kit $149.95 

Assm. & Tested $199.95 

Bare Board $35.00 


+ STATIC RAM + 

* SPECIALS * 

2114's, low power (1024x4) 

1-15 16-99 100 + 

450ns 8.00 6.95 5.50 

250ns_ _SL00_8.00_6.5_0_ 

TMS4044/MM5257, low power 
450ns 8.00 7.50 6.50 

_250ns_9J}5_8,75_ 8.00 

4200A (4Kx1, 200ns) 

9.95 8.50 8.00 



[[11II11 MEL!] ^ 

[I min iinjngl 


Eee=I, 


ZIP DIP" II Socket 

This new type of zero insertion pressure diul in-line 
package socket (ZIP DIP Ih is perfect!} suited 
for both hand test and burn-in requirements. 

The ZIP DIP II socket has been designed for 
the tit most simplicity in its mechanical action. 
Coupled with a thoughtful s>stent of ramps and 
bevels to guide the device leads into the contacts 
results in a socket, into which, the device can 
literally be dropped With the flip of a locking lever 
the socket is ready to operate with exceptionally 
good electrical contact. Flip the lever again and the 
device may be extracted with zero pressure being 
exerted on the leads by the socket contacts. 


PRICES: 

16 pin Zip Dip II 
24 pin Zip Dip II 
40 pin Zip Dip II 


$5.50 

$7.50 

$10.25 


Computer Products 


4901 W. ROSECRANS AVENUE 
Department "F" 

HAWTHORNE, CALIF. 90250 


THE PIGGY IS COMING! 



Cash, checks, money orders, and credit cards accepted. 
Add freight charge of $2.50 for orders under 10 lbs and 
$1.00 service charge for orders under $10.00. Add 6% 
sales tax on all parts delivered in California. Discounts 
available at OEM quantities. 

WRITE FOR OUR FREE CATALOG 

All prices subject to change without notice. 


TRS-80 #>ppta 

MEMORY EXPANSION KITS 
4116's 

8 for $85.00 

(16Kxl, 200ns) 
includes dip plugs and 
instructions 

★TRS-8C7 Kit”-* 

(16Kxl, 300ns) 
includes connectors and 
instructions 

$90.00 


took! 

DYNAMIC RAM BOARDS 
EXPANDABLE TO 64K 
32K VERSION • KITS 

Uses 4115 (8Kx1, 250ns) 
Dynamic RAM's, can be 
expanded in 8K increments up 
to 32 K; 

8K $199.00 

16K $255.00 

24K $310.00 

32K $369.00 

64K VERSION • KITS 

Uses 4116 (16Kx1, 250ns) 
Dynamic RAM's, can be 
expanded in 16K increments 
up to 64K. 

16K $292.00 

32K $432.00 

48 K $578.00 

64K $721.00 


EPROM BOARD KITS 

EPM-1 (uses up to 4 K 

of 1 702) $59.95 

JG8/16 (uses 2708 or 

2716) $69.95 


MEM-2 

16K Static RAM Board 

S-100, fully buffered, 
with PHANTOM and bank 
addressing capabilities, 
can be addressed at 4K 
boundaries. 

250ns Kit $285.00 

450ns Kit $250.00 


250ns A&T 
450ns A&T 


$350.00 

$325.00 


STATIC RAM BOARDS 

JADE 8K 

Kits: 450ns $125.95 

250ns $149.75 

Assembled & Tested: 

450ns $139.75 

250ns $169.75 

Bare Board:_$25.00 

16K - Uses 2114's~7Tow powerT 
Assembled & Tested: 

RAM 16 (250ns) $375.00 

_ RAM_16B(450jTs)_$325.q0_ 
16K with memory management 
Assembled & Tested: 

RAM 65 (250ns) $390.00 
_RAM65B_j450ns)_ $350.00_ 

32K Static 
Assembled & Tested: 

250ns $795.00 

450ns $725.00 

250ns Kit $575.00 
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F8 Finds 
Peripheral 


A Home As 
Processor 




By Russell Fish 

System Insights 


With hobbyists beginning to add on more peripherals, 
the main microcomputer is becoming overworked with 
Input/Output, and the cost of peripheral interfaces is 
becoming significant. Large computers have used mini¬ 
computers as peripheral processors for over a decade. 
Now, the availability of low cost microcomputers like 
the F8 allows the hobbyist to reduce peripheral interfac¬ 
ing cost and greatly improve system speed by shifting 
software from the main microcomputer and hardware 
from the interface into a peripheral processor. 

The F8 microprocessor system was announced about 
the same time as the 6800 and 8080. Even though the F8 
family parts were well designed and easy to manufac¬ 
ture, the F8 family maintained a very low profile for sev¬ 
eral years. The reason for the slow start was its unusual 
design. The F8 designers found that most microproces¬ 
sors were being used in time related and control environ¬ 
ments (turning things on and off) rather than in data pro¬ 
cessing (manipulating large memories or doing lots of 
math) environments. They also found that most micro¬ 
processor systems were very small and used minimum 
amounts of memory but large amounts of Input/Output. 
The F8 was designed with these ideas in mind. The 
resulting F8 system was very strong in three areas: 

Input/Output handling 
Time controlled operations 
Multiple precision memory manipulation 

Tradeoffs were made which reduced the F8 power in 
areas of mathematics such as binary multiplication. The 
manipulation of large blocks of memory was also lim¬ 
ited somewhat. Through clever design, the F8 didn’t 
need an address bus, so Input/Output ports could now 
be put on the 40-pin Central Processing Unit (CPU). 


The F8 system was designed so that with two chips, a 
designer could have 32 lines of bidirectional Input/Out¬ 
put, 64 bytes of Random Access Memory, IK bytes of 
ROM, a timer, and interrupt logic. For high performance, 
low cost microprocessor applications, the F8 was diffi¬ 
cult to beat. The early F8 users who succeeded in over¬ 
coming the educational problem of designing with the 
new architecture had very successful designs. In the 
last year, applications engineers have become more 
sophisticated, and the F8 has been rapidly finding more 
and more users. As a result, the F8 is very close to 
becoming the largest selling microprocessor family. 

THE F8 BUS-BOYS 

Figure 1 shows members of the F8 microcomputer 
family. The top drawing shows the expandable version 
of the F8 system. The two major components are the 
Central Processing Unit (CPU) and the Program Storage 
Unit (PSU). The CPU contains the Arithmetic Logic Unit 
which performs the mathematical and logical functions, 
the decode logic for the 70 + instructions, and a 64-byte 
Random Access Memory. Because there is no address 
bus, two 8-bit Input/Output ports are also on the CPU. 

Other chips in the F8 family connect to the 8-bit data 
bus and control lines. An easy way to add Read Only 
Memory is with a Program Storage Unit (PSU). Each PSU 
contains IK bytes of ROM, a timer, and interrupt logic. 
Because the PSU talks to the CPU over an 8-bit data bus, 
there are 16 lines available on the 40-pin PSU package 
for two 8-bit bidirectional Input/Output ports. For sys¬ 
tems that require external Random Access Memory, a 
Static Memory Interface (SMI) chip can be used. The SMI 
chip generates a 16-bit address bus from the F8 control 
and data lines so that up to 64K bytes of memory can be 
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addressed. In addition to generating an address bus, an 
SMI contains another timer and more interrupt logic. 

Figure 2 shows a new member of the F8 family, which 
combines the two chip F8 system onto a single chip. 
The 3870 single chip microcomputer was designed to 
implement high volume, low cost consumer and indus¬ 
trial control applications. Because of new Read Only 
Memory technology, the 3870 is able to contain 2K bytes 
of ROM instead of the normal 1K byte found on the PSU. 
Because there are no data or control lines out of the 
3870, it is not expandable. 

UNLOADING THE DONKEY WORK 

Industrial users favor the F8 for applications where 
low cost is important. Hobbyists, however, are making 
use of the F8 as a peripheral processor for the main 
microcomputer. A peripheral processor does Input/Out¬ 
put work for the main microcomputer. Input/Output and 
timing control are two of the most inefficient operations 
for a computer to do. By delegating these inefficient 
functions to a peripheral processor, the performance of 
the main microcomputer is drastically increased, and in¬ 
terfacing costs are reduced. 

Figure 3 shows an example of a peripheral processor 
functioning with a typical hobby computer. Notice how 
software from the main microcomputer and hardware 
from the normal interface circuitry is replaced by the 
peripheral processor. A typical peripheral processor 
might control simultaneously a Teletype, a tape drive, a 
floppy disk, and the real time clock circuitry. Control of 
any of these functions could be implemented in normal 
digital logic, but because of the low cost of the F8, a 
high performance peripheral controller for several 


devices can be created very efficiently. In a system 
where several peripheral devices are controlled simul¬ 
taneously, the F8 would probably use a “Real Time 
Scheduler” program so that programs for each peripher¬ 
al device can appearto run simultaneously. 

An example of a typical scheduler for the F8 is MITOS, 
described in the book Microprocessors in Systems . 
MITOS is able to run up to 50 simultaneously running 
programs. Several examples should indicate how the F8 
based peripheral controller can unload the main micro¬ 
computer from the drudgery of Input/Output control. 

GIVE THE COMPUTER A HAND 

Communications between the main microcomputer 
and the peripheral processor is done over an 8-bit data 
bus with strobe, “ready” lines, and “acknowledge” lines 
shown in Figure 3. Data such as characters received 
from a keyboard or sent to a line printer goes over the 
8-bit bus. The strobe line is bidirectional and tells the 
receiving party when the 8 data bits are present. The 
“ready” line tells the main microcomputer that the peri¬ 
pheral processor is ready to do something, for example, 
ready to send data from a keyboard or accept data for a 
printer. The “acknowledge” line tells the peripheral pro¬ 
cessor that the main microcomputer is ready to do 
something. “Ready” and “acknowledge” are required 
since either the main computer or the peripheral pro¬ 
cessor may be busy and take some time to prepare to 
transfer data. The “acknowledge” and “ready” lines per¬ 
form identical functions, except one comes from the 
main computer and the other comes from the peripheral 
processor. Together they perform “handshaking”. When 
both “acknowledge” and “ready” lines are set, data 
transfer takes place. 
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AT LAST 

A GOOD Z80/8080 DISASSEMBLER 


REVAS disassembles both 8080 and Z80 code, allowing 
you to analyze undocumented programs or modify and 
relocate software. With 23 commands, you are always 
in complete control. You may stop, restart, return to 
your system monitor, or review a disassembly on the 
console before printing it. REVAS accepts your choice 
of real labels, and will display the symbol table or a 
symbol cross-reference listing at any time. It even dis¬ 
tinguishes between instruction and data areas! REVAS 
supports 3 output devices and ITS OUTPUT IS SUIT¬ 
ABLE FOR REASSEMBLY. REVAS runs in less than 4K 
of memory (Z80 code does it), and is RELOCATABLE. 
REVAS operates in any Z80 system, with your monitor 
or under CP/M. Try it - you will wonder how you ever got 
along without it. 

AVAILABLE ON: North Star disk, Horizon disk, North 
Star-CP/M disk, Micropolis-CP/M disk, 8” CP/M disk, 
Exidy Sorcerer Cassette, or Tarbell Cassette. All Ver¬ 
sions $50.00 each, including complete 23 page User’s 
Manual. Manual Only, $5.00. 

BYTE SHOP OF LAWNDALE 

16508 HAWTHORNE BLVD., LAWNDALE, CA. 90260 
PHONE (213) 371-2421 

HOURS: TUE.-FRI. 10-7, SAT. 10-6, CLOSED SUN & MON. WE’RE 3 MILES 
SOUTH OF THE L.A. INTL. AIRPORT, 3 BLKS. SO. OF SAN DIEGO FWY. 


CIRCLE INQUIRY NO. 64 


You’ve Got to Have 
SOL® 

NOW!!! Computer Enterprises is 
an Authorized Processor 
Technology Dealer! 

SOL-20 

PT-SOL-20: SOL-20 Terminal Com¬ 

puter with SOLOS and 
Cassette BASIC. *1895.00 

PT-SOL-l-A: SOL System I-A Includes all 
of above plus 16K RAM, 

PT-872 Video Monitor, 

RQ-413A Cassette recorder 
*2495.00 

PT-SOL-3-A: SOL System III-A includes 
SOL 20, 64K RAM, 

BOOTLOAD, Helios II 
model 2 Dual Disks with ex¬ 
tended Disk BASIC, 

PT-872 Video Monitor 

‘6495.00 

ProcessorTechnology 

computer 
erwerpri/e/" 

P.O. Box 71 
Fayetteville, N.Y. 13066 

(315) 637-6208 


TYPICAL PERIPHERAL PROCESSOR FUNCTIONS 

A line printer controller is usually done either with 
TTL logic or by a special timing program in the main 
computer. By using the peripheral processor concept, 
the main computer need only tell the F8 line printer con¬ 
troller what characters are to be printed. The sequence 
would be as follows: 

LINE PRINTER SEQUENCE 

1. The main computer sets the “acknowledge” line 
and then checks the peripheral processor “ready” 
line to see if any printing is currently in progress. 
If printing is in progress, the main computer waits 
until the “ready” line is set, indicating that printing 
is finished. 

2. At that time data is strobed into the peripheral pro¬ 
cessor over the peripheral processor data bus. 

3. The F8 then clears the “ready” flag and begins 
printing one line. 

4. At the end of the line, the “ready” line is set again, 
indicating that the peripheral processor is finished 
with the present line and ready to accept the next 
line from the main computer. 

SERIAL KEYBOARD INPUT SEQUENCE (TTY) 

1. Keys entered from the keyboard in serial format are 
decoded into characters and saved in the peri¬ 
pheral processor RAM. 

2. When a carriage return is typed, the processor sets 
the keyboard “ready” line indicating that a line of 
characters is ready to be sent to the main computer. 

3. When the main computer sets the “acknowledge” 
line, the line of characters is input over the data 
bus to the main computer. 

4. After the transfer is complete, the peripheral pro¬ 
cessor “ready” line is reset until another line of 
characters is ready. 


Edge 

Connector 
- ♦ I2v 



Figure 4. Evaluation Kit Block Diagram 
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TAPE DRIVE READ SEQUENCE 

1. The main computer sets the “acknowledge” line to 
get the peripheral processor’s attention. When the 
“ready” line is set, indicating the processor is free, 
a tape location address is transmitted over the 
data lines from the computer. 

2. The F8 peripheral processor then clears the “ready” 
line from the computer, the computer clears the 
“acknowledge” line and begins to search the tape 
for the particular location to read. 

3. When the correct location is found, the data is read 
from the tape, and the peripheral processor sets 
the “ready” line, which will interrupt the main com¬ 
puter indicating that the tape read is complete. 

4. When the main computer sets the “acknowledge” 
line, the tape data is transferred over the peripheral 
processor data bus to the main computer. 

IMPLEMENTING THE INTERFACE 

The peripheral processor communicates to the main 
computer through an Input/Output port and the interrupt 
logic. The 8-bit data bus from the peripheral processor 
connects directly to an Input/Output port, and each of 
the “ready” lines are connected to the interrupt prioritiz¬ 
ing circuitry. The transfer strobe and the “acknowledge” 
lines are connected to an output port on the main com¬ 
puter also. 

Some peripheral controllers are implemented with pro¬ 
grams in ROM. The new single chip F8, the 3870, is very 
popular for this purpose. Home computer users who de¬ 
sign their own peripheral control systems generally use 
the F8 Evaluation Kit and either load the programs into 
the on-board RAM or attach PROMs or EAROMs. 


Command Result 


M XXXX 

P XX 

H XXXX+or-YYY = 

E XXXX 
B XXXX 


C XXXX,YYYY,ZZZZ 

T XXXX,YYYY 
D XXXX,YYYY 
L 


The contents of memory loca¬ 
tion XXXX are printed on the 
TTY and new contents can be 
entered if required. 

The contents of port XX are 
printed on the TTY and new 
contents can be entered if re¬ 
quired. 

The two hexadecimal values 
are either added or subtracted 
and the result is printed. 
Program execution will begin 
at location XXXX. 

A breakpoint is set in the user 
program at location XXXX. 
When the program executes to 
the breakpoint, internal 
registers are transferred to up¬ 
per RAM locations 0FB0-0FFF 
for inspection, and program 
execution stops. 

The contents of RAM from XX¬ 
XX to YYYY are transferred in¬ 
to another RAM area whose 
first location is ZZZZ. 

The contents of RAM from 
XXXX to YYYY are printed on 
the TTY. 

The contents of RAM from 
XXXX to YYYY are output in a 
paper tape format. 

A paper tape made with the D 
command is loaded into RAM. 


Figure 5. DDT-1 
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EVALUATING THE EVALUATION KIT 

The Evaluation Kit, seen in Photo 1, is a single board 
microcomputer made by Mostek to allow designers to 
easily learn how to program and interface with the F8 
system. Figure 4 shows the block diagram of the Evalua¬ 
tion Kit. On the single board there is a microcomputer 
with memory and a program in Read Only Memory which 
allows a program to be written and executed from a ter¬ 
minal. Four lines control communications with a ter¬ 
minal at speeds of either 10 or 30 characters per second. 

Including the Teletype control lines there are 32 lines 
of Input/Output. There is one interrupt line and one 
timer on the board. The timer is valuable for implement¬ 
ing the Real Time Scheduler program. Figure 5 shows 
the capabilities of the program known as DDT-1. DDT-1 
allows programs to be entered from the Teletype to 
memory, breakpoints to be set, programs to be executed, 
programs to be dumped on paper tape, or programs to 
be loaded from paper tape. Because of its low cost 
(about $150), the Evaluation Kit is an excellent device for 
doing experimental designs with intelligent peripheral 
controllers for hobby computers. 

THE HOBBY COMPUTER COMES OF AGE 

The F8 microcomputer family was designed for effi¬ 
cient handling of Input/Output and timing control func¬ 
tions. Because of the very low cost of F8 systems, this 
family has received enthusiastic acceptance by many in¬ 
dustry designers. However, as hobbyist hardware be¬ 
comes more sophisticated, hobby computer designers 
are beginning to realize the power of using the F8 as a 
peripheral processor to unload time consuming Input/ 
Output and control tasks from the main microcomputer. 


There are three results of this trend to peripheral pro¬ 
cessors. First, there is a large reduction in the cost of in¬ 
terfacing to peripheral devices such as printers, tape 
drives, and floppy disks to the main microcomputer. 
Second, the performance of the peripheral devices can 
be improved through intelligent control by the peripheral 
processor. Third, throughput of the main microcomputer 
can be significantly increased by delegating the time 
consuming Input/Output and control functions.^ 


GLOSSARY OF TERMS 

CPU — Central Processing Unit, the brain of acomputer, 
does math logic, and decision functions. 

HANDSHAKING — The exchange of signals that takes 
place between the computer and peripheral pro¬ 
cessor before data is exchanged between them. 

PERIPHERAL PROCESSOR — A computer designed to 
unload the main computer from the control and 
timing work in talking to peripherals such as tape 
drives and printers. 

PSU — Program Storage Unit, an F8 family device which 
contains Read Only Memory (ROM), Interrupt Logic, 
a programmable timer, and two 8-bit Input/Output 
ports. 

REAL TIME SCHEDULER — A program which causes 
several other programs to appear to be executing 
simultaneously on one computer. 

SMI — Static Memory Interface, an F8 family device 
which connects the Central Processing Unit to ex¬ 
ternal memory chips. 

SOFTWARE — Programs. 



Assembled and tested , 
you from off our shelf 


we'll deliver to 


includes: 

%; - rff: 4 * * t * <’ " , 'i? >■ 

• Accounts Payable and Receivable 

• Payroll for up to 600 employees 

• General Ledger 

• Inventory control handles 1400 items 

• Customer Accounts list for 1200 

• Mailing lists 

Delivered on diskette with full documen¬ 
tation. 

ge County Location K „, d „ TBu «:-; R ? l , 

• El Camino Plaza *7 ida v 

. r7lA\ Saturday 10-6 


Apple II and Centnonics-an unbeatable pair. 


Add 4K or 16K of memory. 

We'll delivery anywhere in the U.S. 
assembled and configured to your speci¬ 
fication. 

We can deliver at 
unbeatable prices 

Call or write for special pricing. 


BYTE atQP 
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ADVANCED 1 
COMPUTER 
PRODUCTS 


SI 00 PRODUCTS 



LOGOS I 8K STATIC RAM 

★ Low Power 

★ Selectable Memory Protect 

★ Totally Buffered 

★ Battery Back-up 

★ Address on 1K boundary 

★ Requires no front panel 

★ No wait states 

ASSEMBLED & TESTED 

250ns. 199.95 

450ns. 179.95 

KIT 

250ns. 149.95 

450ns. 125.95 

Bare PC Board w/Data $21.95 

Now over 1 year successful field experience 
“Special Offer" Buy (4) 8K 450ns. Kits $117.00 



IMS 16K STATIC RAM 

★ Memory mapping 

★ Phantom 

★ Address 16K Bound 

★ Use with or w/o front panel 

★ Power 2.1 amps typ. 

★ Uses 2114 

ASSEMBLED & TESTED ONLY 
450ns. S439.95 250ns. $495.95 


S-100 32K STATIC RAM 

★ Address 32K Boundary 

★ Power 450ns. 2.8 amps typ. 

★ No wait states on 2MHz 

★ Fully Buffered 

★ Phantom can bo added 

★ 2114/TMS4045 or 9135 

ASSEMBLED & TESTED KIT 

250ns. $849.00 250ns. $790.00 

450ns. $799.00 450ns. $740.00 

Bare PC Board w/Data . S59.95 

SPECIAL OFFER: 

Kit without Memory only $99.95. Add 
2114 Memory for $160.00 per 8K 


PARATRONICS LOGIC 
ANALYZER KIT 

MODEL 10OA..$219.95 

(analyzes any type of digital system) 

Trigger Expander Model 10.$229.00 

Baseplate.9.95 

Model 10 Manual.4.95 

Model 150 Bus Grabber Kit.369.00 


DC HAYES DATA COMMUNI¬ 
CATIONS ADAPTER 

★ Telephone/TWX ★ S-100 compatible 

★ Bell 103 freq. ★ Originate & answer mode 

Assembled & Tested . $279.95 

Bare PC Board w/data . $ 49.95 


Z-80/Z-80A CPU BOARD 


★ On board 2708 

★ Power on jump 

★ 2708 includeo (450ns.) 

★ completely socketed 


Assembled and tested . 

$185.00 I 

Kit . 

$129.95 I 

Bare PC Board . 

★ For 4MHz Speed Add $15.00 

$ 34.95 1 

TDL COMPATIBLE Z-80 CPU 

★ Compatible to TDL ★ Can be upgraded 1 
software & hardware for 4MHz operation 1 

Assembled and tested . 

$199.95 1 

Kit . 

$139.95 1 

Bare PC Board 

$ 34.95 1 

BYTE USER 8K EPROM BOARD | 

★ Power on Jump ★ Reset Jump 1 

Assembled & Tested . 

Kit 

.. 94.95 
.. 64.95 I 

Bare Pc Board . 

.. 21.95 

Special Offer: Buy 4 kits only $59.95 each 

NOTE: 2708-6 only $5.95 


TRS 80 UPGRADE KIT 


16K Memory with Jumpers and 
Instructions. 

.$159.95 

(Specify Level 1 or Level II) 

APPLE II 16K UPGRADE KIT. 

.$149.95 



TARBELL FLOPPY INTERFACE 

★ SI00 Compatible ★ Uses CPM 

★ Jumper Selectable ★ Persci,Shugart,etc 

Assembled and tested . $269.95 

Kit . $179.95 

Bare PC Board . $ 39.95 | 

NOTE: For CPM Add $70.00 

Documentation Add $20.00 


PET TO S-100 
ADAPTER 

Allows Pet to be 
interfaced to 
popular S-100 
Bus. 

Kit.$189.95 I 

Assembled.$269.95 | 

For Low Cost 8 Slot Bus to expand 
your Pet only.$149.95 Kit | 



MICRODESIGN MR-16 2716 
EPROM BOARD (MR -8 Also Available 
at same price) 

★ Individual Prom Address 

★ Uses Low cost 16K Tl EPROMS 

★ Optional 1K RAM ★ Phantom-control 

Assembled and Tested . 174.95 

Kit ... 99.50 I 


DATABOOKS & MANUALS 

NSC TTL Data .S 3 95 

NSC Linear Data 4.95 

NSC Linear APP/note I .3.95 

NSC Linear APP/note II .3.95 

NSC CMOS Data.2 95 

NSC Audio Data .3.95 

NSC Volt Reg Data 2.95 

NSC Memory Data 3 95 

NSC MOS/LSi Data .3.95 

NSC Power Transistors 2.95 

Intel Databook . 3.95 

Intel MCS85 Manual 7.50 

Intel MCS80 Manual .7.95 

Intel MCS40 Manual .4.95 

AMD 8060 Handbook 5.95 

AMD Linear Oata 4.95 

AMD Schotlky Oata 4.95 


AMI MOS/LSI Data 3,95 

Gl MOS/LSI Data 4 95 

Osborne miro to Micro Voi. 0 7 50 
Osborne Intro to Micro Vol. I 7.50 
Osborne Intro to Micro Vol. II 7.50 
Osborne 8080 Programming 7 50 
Osborne 6800 Programming 7 50 
Osborne Z80 Programming . 7.50 

Tl Powr Semi's Data . 7 50 

Tl TIL Data . 6.95 

Tl Transistors & Diodes .8.50 

Tl Memory Data 3 95 

Tl Optoelectronics 3.95 

Tl Linear Data .3 95 

Tl Bipolar Memory . . 3.95 

Tl Interlace Data .4 95 

Molorola Semi Data 1.2.3 . 9.95 


Mot. Vol 4 Meet Data . 3 95 

Mot Vol 5 CMOS Data 2.95 

Mot Vol 6 Linear Data 3 95 

Mot Vol 9 Schottky TTL 2 95 

Mot. MPU Applications . 25.00 

Mot MPU Prog. Ref. Manual .. 3.95 

Mot Power Data . 2.95 

Mot. Rectifier Data 2 96 

Mot. Switching Tran. . 2.95 

Mot Zeners .. 2 95 

Basic Software SRI Vol. I or II . 24.95 
Basic Software SRI Vol III .... 39.95 
Basic Software SRI Vol. IVor V 9.95 
Base Software SRI Vol. VI .... 49.95 
Basic Software SRI Vol. VII . 39.95 
1978 1C Master .47.50 


£2 DESIGNER BOARDS 

MODULES PROTO BOARDS 


★ Motorola Compatible Modules* 


AMI EVK 200 Kit . 

.. 249.95 

MEK 6800 D2 Kit . 

$235.00 

AMI EVK 300 Assembled . 

.. 275.00 

9600 6800 MPU Module . 

495.00 

EVK Kluge Board . 

95.00 

9601 16 slot Mother Bd. 

175.00 

EVK 16K Byte Ram Board . 

75.00 

9602 16 slot Card Cage .. 

75.00 

EVK 6 Slot Motherboard . 

35.00 

9603 8 slot Mother Bd. 

99.00 

EVK Extender Board. 

. 45.00 

9604 System Power Supply . 

250.00 

EVK Solid Frame Chassis . 

. 129.00 

9610 Prototype Board . 

36.00 

EVK Connectors . 

6.50 

9615 4KEprom Module . 

250.00 

AMI 6800 Proto Rom . 

. 30.00 

9620 16 port parallel I/O . 

375.00 

AMI 6800 Micro Assembler Rom .. 

. 30.00 

9626 8K Static RAM . 

295.00 

6800 Tiny Basic Paper Tape . 

20.00 

9626K 8K Static RAM Kit . 

9630 Extender Card . 

225.00 

60.00 

6800 Tiny Basic Eprom . 

. 125.00 

9640 Multiple Tuner Prog. 

395.00 

ZILOG COMPATIBLE BOARDS 

9650 8 port Duplex Asyn. I/O 

395.00 

Z-80 CPU . 

. 395.00 

Mot 43/86 Connectors w/w or s/t ... 

5.95 

ZDC Disc Controller . 

. 395.00 

AMI EVK 99* 6800 sub Kit . 

99.00 

MEM 16/65K Memory . 

. 595.00 


THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST 

AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER! 

1. Proven Quality Factory tested products only, no re-tests 
or fallouts. Guaranteed money back. We stand behind our products. 

2. Same Day Shipment All prepaid orders with cashiers 

check, money order or charge card will be shipped same day as received. 

MICROPROCESSORS STATIC RAM HEADQUARTERS 


SUPPORT DEVICES 

AM9511A/ith Processor $195 00 

AM9517 DMA Controller_71 95 

AM9519 Universal Interrupt. .24.95 

3881 (Z80 PIO) 11.25 

3881- 4 (4MHz) . 14.95 

3882 (Z-80 CTC) . 11.25 

3882- 4 (4MHz) . 14.95 

8205/74S138 Decoder ... 2 95 

8212 8 bit I/O . 3.25 

8214 Priority lot. 7.95 

8216 Bus Duver _ 3.25 

8224 Clock Gen. 3.95 

8224-4 (4MHz) . 9.75 

8226 Bus Driver. 3.95 

8T26 Bus Driver . 2.39 

8228 Sys. Control . 695 

8238 Sys. Cont. 7.95 

8251 Prog. I/O . 11.50 

8253 Ini. Timer . 27.95 

8255 Prog . I/O 


6530-003 
6530-004 . 
6530-005 
3851 F8 Prog. Store 
1 —3 F8 Memory I/O 


PROMS 

2708 .12.95 

2708-6 . . 5.95 

1702A. 4.95 

1702A-6 3 75 

2716-5V . 44 95 

2716-5V. 12V .24 95 

2758 5V 25 96 

5203AQ 11.95 

5204AQ . 9 95 

6834-1 12.95 

IMS610 . 2.95 

82S123 . 2.96 

82S126 450 

82S129 . 4.95 


4116 16K x 1 
4115 8K x 1 
4050 4K*1 . 
4060 4Kx1 . 
4096 4K * 1 
2104 4Kx1 
2107B-4 4K x 

5261 . 

5262 . 

5270 . 

5280 


- 1.95 

- 4.95 
4 95 

. 1.95 


1103 . 

4008L .. . 

TMS4070 16K x 1 19 95 

4027-3. 4.95 

MCM6605 4K X 1 ... 4.95 

FLOPPY DISK I/O 

1771 1/0 8'only . 

1771-01 8” & Minifloppy 
uPd372 Nec Floppy 
1761 Dual Floppy . 

CHARACTER 

GENERATORS 

R032513-001 (5V) Upper 
R032513-002 <5V) Lowe- 
R032S13-ADM3 (5V) Lower 

MCM6S71 . 

MCM6571A . 

MCM6574 .... 

MCM6575 . 

KEYBOARD 

ENCODERS 


UARTS/USRTS 

TR1602B(SV. 12V) 
AY51013(5V. 12V) 
AY51014A/1612 (5-14V) 
AY51015A/186315V) 

TMS 6011 |5V, 12V) . 

IM6402 

IM6403 . 

2350 USRT 
1671B Astros 


BAUD RATE 
GENERATORS 

MC14411 . 

4702 . 

WD1941 . 

TV CHIPS 

MM5320 TV Synch 
MM5369 Prescaler 

LM1889 Modulator . 

CW300 Saw Function 
MM57100 Color TV Game 

MM 57104 Clock . 

AY38500-1 TV Game 
AY38600 Color TV Game 
AY38615-1 Color Converter 
AY38700-1 Tank Chip 
RF Modulator wilh Audio 

A/D CONVERTERS 


8700 

8701 

8702 
8705 
9400 
8750 


8 bit Binary 135Q 

I Obil Binary 22 00 

12 bit Binary 36 95 

12 bit TS 42 95 

Voll to Freq Conv 7 25 
3-1/2 O.g.1 8C0 1395 

Multifunction 395 

I408L6 6 bit 3 95 

1408L8 8 bit 5 95 

DACOI A/D.. 5 95 

TV INTERFACES 

I Pwie-Verier 8 50 

I TV-1 Video interface. 8.95 

1 Pickles & Trout TV Mod to... 20.00 

Multrverter.35 00 

M5R Modulator.35 00 


Z-80 . $21.95 

Z-80A . 29 95 

F-8 (3850) . 19.95 

2650 . . 24.95 

CD1802 19.95 

8080A . 12.95 

SALE 8085 18.95 

8008-1 . 14.95 

2901 . 21.96 

2901A . 29.95 

TMS 9900JL . 89.95 

CP1600 . 39.95 

6502 19.96 

IM6100 . 29 95 

6800 . 19.95 

6802P . 32.96 

SOCKETS 

8 Pin ww 


27.95 
125 00 

19.96 
4 75 
7 95 

.. 11.96 
12 95 


8257 Prog DMA . 27.95 

8259 Prog. Ini. 

8275 CRT Controller 
8279 Prog. Keyboard 
6810-1 128 * 8 RAM 

6820 PIA. 

6828 Priority lot 
6834-1 512 x 8 Eprom 

6850 ACIA . 7.96 

6852 Serial Adapter 9 95 

6854/HD46S05CRT Conlr. . 39.95 
6860 Modem 14 50 

6862 Modulator . 17.60 

6871A 1.0MHz OSC 25 95 

2350 USRT . 9 95 

6880 Bus Driver 2 39 

1821 SCD IK RAM. 25.00 

1822 SCO 250 x 4 RAM ... 16.95 

1824 CD 32 x 8 RAM 9 95 

1852 CD 8 bit I/O . 10.95 

1856 CD I/O . 8 95 

1857 CD I/O . 8.95 

, 6520 PIA 8 95 

6522 Mult. 9 95 

6530-002 . 15 50 


14 Pm S/T .20 

16 Pin S/T .22 

16 Pin ww .38 18 Pm S/T .31 

18 Pin ww .60 22 Pm S/T .35 

20 Pin ww .90 24 Pm S/T 41 

22 Pin ww .93 28 Pm S/T .49 

8 Pm S/T .17 40 Pm S/T .63 

CONNECTORS 

6 Pm Single S/E . 1.49 

15/30 Dual S/E 1.95 

18/36 Dual S/E . 2.35 

22/44 Dual S/E . 2 95 

40/80 W/W.4 95 

43/86 Dual W/W/S/T. 6-60 

50/100 IMSAI W/W.4.75 

50/100 IMSAI S/T 4.75 

50/100 Allair W/W/S/T 5.95 

IMSAI Card Guides.4/1.00 


15.50 
16 50 
1550 
14.95 
14.95 


PCG PROGRAMMABLE 
CHARACTER GENERATOR 

The hottest version of 
STARWARS available. 

S-100 Compatible 2MHz Kit 
wilh object code on tarbeli 
or cuts.SI 69.95 


22 95 
.27.95 
49 95 
89 95 


NAKED PC BOARD 
SALE S-100 

Z-80 CPU (ITHACA) .34.95 

Z-80 CPU (TDL comp.) ... 34.95 

8080A CPU . 34.95 

8K Sialic Logos .21.95 

8K Eprom Byteuser .21.95 

32 Static S-100 .59.95 

Tarbeli Floppy I/O .39.95 

Tarbeli Cassette .29.95 

Vector 8800 Proto .19.95 


ACP Proto Bd 
AGP Extender w/conn 
Realtime Clock 
WMC 13 Slot Mother Bd 
S-100 8 Slot Mother Bd. 
Vector 8803 11 Slot M 


.27.95 
.15.95 
3495 
3300 
34 95 
29.95 


UV “Eprom” Eraser 

Model UVs-1 IE . $59.50 

Holds 4 Eprom's at a time. 

Backed by 45 years UV experience 

Model S-52T . $219.95 

Professional Industrial Model 


11 6502 S.ngto Bovtl Co~o.it*. 


3 95 
. 5.50 

. 6 95 
695 
550 
.. 9 95 
9 95 
9 95 
24 95 


• M*lp ini pkg IMM.tW) 



21L02 450ns 
21L02 250ns 
2102 

91L02APC 
21L11-1 
211-1 
21 LI 2-1 
2112-1 
21L01-1 
2101-1 

2114-3 300ns 
2114-4 450ns 
TMS4044 
TMS4045 
EMM4200A 
EMM4402 
S101C-E 
upd410(42001 
AM09140/41 
AMDS 130/31 
FSC 460/46416K 


1-24 25-99 


1101 

P2125/93425 (45 ns.) 7.95 


1.25 

1.75 
4.10 

3.75 
425 

2.95 
3 95 
2.90 
995 

7.95 
995 
995 

12.50 

7.95 

7.95 

1095 

10.95 

12.95 

CCD Only S 
1 95 


3.95 
3.65 
4.10 
2.85 

3.75 
2.70 

9.75 
7.50 
9.75 
9.75 

11.95 

7.25 

7.95 
1025 
10.25 
11.95 


395 
2 65 
365 
2 55 
825 
5.50 
625 
8 25 
9.95 

6.25 

7.25 

9.25 
9.25 

10.25 


WAVEFORM GENERATORS 

8038 Function Gen .* . 3.9 

MC4024VCO . 2.4 

LM666VCO . 1.7 

XR2206 Function Generator . 5.2 



CHARGE COUPLED 
DEVICES 

16K CCD -First lime offered Fairchild 460 CCD 
16K Memory (now you can experiment with CCD 
technology al a reasonable price. 17 page 
Application note supplied with each order Quantity 
Limited) 

$18.95 each 
(reg. 43.00) 


NEW CTS 
DIPSWITCHES 

CTS206-4 $1.75 CTS208-8 $1.95 
CTS206-5 SI 75 CTS209-9 $195 
CTS206-6 $1.75 CTS209-10 51.95 
CTS207-7 $1.75 

8080 USER’S 

IT’S HERE 
LIVERMORE BASIC 

ON 65K ROM 
THAT'S RIGHT ON ROM!!* 

OUR PRICE only. $95.00 


CRYSTALS 

Microprocessor Timebasea TV Gams 


Frequency 

1 0MHz 
1.8432 
20MHz 
2.01MHz 

2 097152MHz 
2.4576MHz 
3.579545MHz 
40MHz 

4 194304MHz 
4.91520MHz 
5.0MHz 

5 0688 
5.7143MHz 


$585 
496 
586 
295 
585 
0 86 
1.50 
4.96 

5.95 

a oa 

4.95 
495 

5.95 


Frequency 

6.0MHz 

6.144 

6.5536 

10 0MHz 

13.0MHz 

14.31818 

18 0MHz 

18 432MHz 

20 0MHz 

22 1184MHz 

27.0MHz 

36.0MHz 

480MHz 

100KC 


2.50 

.99 

4.95 


DISPLAYS/OPTO 

DL 704/707/CC/CA .300 . 

FN0359 CC .357 . 

FND 500/507/CC/CA .500 .. 

FND 503/510 CC/CA .500 .... 

FND 800/807 CC/CA 800 
Bow mar 9 digit bubble 
FSC 8024 4 digit CC .800 

HP7340 HEX Display . 19,95 

TIL 305 5x 7 Array . 4.50 

TIL 306 7 seg w/logic . 8.95 

Til 308 7 sag w/logic . 8.95 

TIL 309 7 seg w/logic. 7.95 

TIL 311 HEX Display . 12.95 

MA 1003 12 auto clock . 17.95 

MA 1002 4 digit dock module . 9.95 

MA 1010 4 d<gil dock module. 9.95 

NSN 373/374 dual CC/CA .300 . 2.20 

NSN 583/584 dual CC/CA .500 . 2 60 

NSN 783/784 dual CC/CA .700 . 3.00 

4N25 Oplo Isolator .. 1.10 

MCI 2 Opto I so later .89 

4N33 Darlington ISOL . 1.75 

Red Lad’s .185 Dia. 5/1.00 

Green/Yellow . 4/1.00 

HP 5082/7731 7 seq.90 


MONTHLY SPECIALS 

14 Pin S/T sockets 1000 pcs. 

16 Pin S/T sockets 1000 pcs. 

22 Pin S/T sockets 1000 PCS 
FSC460/464 16K CCD's 
AMD 9140CDC Static Ram 
4116/416 16K Dynamic Ram's 

I486 or 1489 RS232 Driver . 

8T97 Butter 
8130 or 8131 

8833 or 8835 . 

74367 or 74368 

75451/52/53 . 

8T26 Bus Driver . 

78L05 Regulator 

MCT2 Oploisoiaior . 

2510A Shill Register 
2519A Shift Register 
MM5056 Shill Register 
LM760N-14 Comparlor 

DS0025CN Clock Driver . 

DS0026CN Clock Driver 
8T20 Bidircct oneshol 
1403AN Shift Register 
9368 .. 


18.95 
to 95 
8 for/149.95 


6/5.00 
10/2.50 
2 39 

.. 2 / 1.00 
.89 
2.95 
2.95 
295 


PET Coonvclw Ki 

lo> "wmcry •xpwreo*, ittt ««h vu. 
casMtM l.’O and px-atlol uoc* pon 9 9Sr>w 

ATTENTION TRS-BO USERS 


(T' NEW 1 

I 1978 CATALOGUE I 
Js END^25 C^POST AGEj 

DISCOUNT COMPUTER 

CORNER Discount Computer 


I Shipments FCM c 


UPS 


Apple II/16K 
TEI PT208 
TEI MCS122 
Cromemco Z-2 
Cromemco SYS III 
Decwriter II 
Perso 277 
Shugart 800/801 
Pertec F0200 
MFE Dual 751 
Shogad 400 
Horizon I 
North Star 
Low Cost S-100 Bus 
ADM 3 Assem 
Soroc 10 120 
Teletype Model 43 
AM 100 

Imsai w/22 slots 
Oliver 2708/16 Programr 
Orders Pennywhislle Modem 


Cash Credit Card 


$1125 00 


450.00 
536 00 
5499.00 
1475.00 
1230.00 
495.00 
299 00 
730 00 
325.00 
1439 00 
599.00 
149.95 
829 95 
895 00 
1199 00 


$1155.00 
4699.00 
462.00 
551.00 
556100 
1525.00 
1266.00 
51200 
319 00 
744 95 
315.00 
1479.00 
617.00 
155.95 
865 00 
945 00 
1230 00 


Contact sales desk 


$100.00 add 5% handling and C'omemco 16K Ram 
postage. Orders ovei S100 00 add 2.5'S. 

handlmg & postage Mastercharge/B.mk 22 W/TFR5232 2 

amencard/COD accepted w/25; deposit. io™ no , 32 

California Res.dc.its add 6% tax Foreign KIM , 65 02 
Orders arid 8% liandlinD All parts prime Intercept J, 6100 
factory tested guaranteed. Same day Techmco 9900 Kn 
shipment. Add 25 cents lor Data. RCA VIP Cosmac 

Ret,i-l pricing may vary from Marl Ortlet Pricing Rockwell AIM 
Synertek VIM-1 


599 00 
27500 
129 95 
449 00 
117500 
1675.00 
2705.00 
23500 
22995 
261 00 
299.00 
249 00 
37500 
26900 


61700 
288 00 
129 95 
462 00 
1195 00 
1 705.00 
2810.00 
Same 
Same 
Same 
Same 
Same 
Same 


P. O. BOX 17329 


Irvine, California 92713 New Phone (714) 558-8813 

TWX: 910-595-1565 


Retail Store Open Mon. — Sat. 
Located at 1310 "B" E. Edinger, 
Santa Ana, CA 92705 


100 INTERFACE AGE 


JANUARY 1979 
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COMPUTER 

SPECIALS 


WE’VE^GOT A TRUCKLOAD COMING! 
... and it’s COLOR 

“The Compucolor II” 

... a personal colorgraphics system for the modern computer man... 

★ Color Graphics 13” Color CRT 

★ Proven 8080A CPU System 

★ 16K Extended Disk Basic 

★ Up to 117* Key Keyboard 

★ Up to 32K* RAM 

★ Minidisk Drive 51.2K Bytes/Side ‘options 

Order your system now and we will include at no cost 

(2) Programmed Software Diskettes ($39.90 value) 

Model 3 with 8K RAM 72 Key Keyboard/RS232 . $1 495 

Model 4 with 16K RAM & RS232C port plus 72 Key 

Keyboard.$1795.00 

Model 5 with 32K RAM, RS232Cand 72 Key Keyboard.$2395.00 

Options:.Add $100.00 

101 Key Keyboard.Add $150.00 

117 Key Keyboard.Add $225.00 

Programmed Diskettes.$19.95 each 

Formatted Diskettes.2/$19.95 



EXIDY SORCERER 



Regular Price $895.00 
Special Introductory Price 
67 AA aa Limit one per 

O I 5*5* m\J\J customer. 

• W/16K $1150.00 

• W/32K $1395.00 
Combines 

the desirable features of the 
PET, APPLE and TRS-80 into a 
complete expandable computer 
system. If you are a comparison 
shopper send for comparison 
chart. 


★ INCLUDES: 

Keyboard & enclosure totally 
assembled 

90 day Warranty 
8 K BASIC (MICROSOFT) 

Video & Cassette Cable 
Complete Documentation 

★ ★ SI00 Expansion 

Module.Add $299.00 

★ ★ Cassette recorder 

.Add $44.95 

★ ★ Sanyo 9” Monitor 

.Add $169.95 


KIM-1 rr 

Now only (1^ 

$229.95 

Regular price 
$ 245.00 

The KIM-1 6502 Standard 
Computer System now available 
off the shelf. Write for complete 
details and software package. 

★ ★ Power Supply 

.Add $59.95 

★★ Cassette Recorder 

.Add $44.95 

★ ★ Sanyo 9” Monitor 

.Add $169.95 


VIM-1 

“The Ultimate in 
Single Board Low-Cost 
Computers” In Stock 

$269.00 

★ KIM-1 Compatible 

★ 4K ROM Monitor 

★ IK Bytes 2114 RAM 

★ 65K Memory Expansion 

★ User EPROM 2716 

★ ★ Power Supply 

.Add $59.95 

★ ★ Cassette Recorder 

.Add $44.95 

★ ★ Sanyo 9” Monitor 

.Add $169.95 

School & group discounts 
available. 


AIM-1 

gS** 

Singleboard Computer 

★ On Board 20 column 
alphanumeric printer 

★ Alphanumeric 20 character 
display 

★ Terminal style Keyboard 
54 Keys 

★ 6502 based CPU 

w/1 K RAM.$375.00 

w/4K RAM.$450.00 

Assembler ROM ... Add $85.00 
BASIC Interpreter in ROM 
.Add $100.00 


RCA 

COSMAC VIP 



NEW LOW PRICE $249.00] 

Assembled 

Regular price $299.95 
w/Sanyo 9” Monitor 

.Add $169.95 

“Now you can afford to 
experiment using RCA’s fine 
1802 CMOS CPU.” 


BALLY ARCADE 

Z-80 based expandable to 48K 
Color Display BASIC available in 
ROM Cartridge 
8 K ROM 
4K RAM 

$299.95 



NORTH STAR HORIZON 

Now in stock North Star Z-80 based high-performance computer. 

★ Z-80 Processor 

★ Motherboard 

★ 2 Serial +1 Parallel Port 

★ 16K RAM 

Horizon I .... $1439.00 Kit 
Horizon II.... $1799.00 Kit 



PRINTERS 

OKIDATA Model 110 w/tractor W/RS232 

.$1675.00 

OKIDATA Model 22 w/tractor w/RS232 

.$2705.00 

DECWRITER II W/RS232 10-30 cps 

.$1475.00 

DIABLO 1620-3 w/tractor feed. 


w/Keyboard.$3255.00 

DIABLO 1610-3 w/tractor feed $2995.00 
IPSI 1622-3 w/tractor feed 

(diablo compatible).$2995.00 

IPSI 1612-3 w/tractor feed 

(diablo compatible).$2820.00 

Centronics 761 (KSR).$1595.00 


Centronics Micro P-1.$395.00 

Centronics 761 RO.$1495.00 


Centronics 779 w/tractor feed ... $1195.00 
Teletype Model 43 w/RS232 ... $1199.00 
Tl Model 745 w/upper and lower case 
.$1975.00 


FLOPPY DISK’S 

Shugart SA400 Minifloppy Disk Drive 

.$325.00 

Shugart SA450 Dual Density Minifloppy 

.$375.00 

Shugart SA800/801 Diskette 

Storage Drive.$495.00 

Shugart SA850/851 Double-Sided 
Drive.$625.00 


MFE Mayflower Model 751 Double 

Density.$730.00 

Persci Model 277 Dual Diskette 

Storage Drive.$1230.00 

Pertec FD200 Miniflop Disk Drive $299.00 

Pertec Model 88 8" Drive.$495.00 

Calcomp Model 143M Dual Density 

Drive.$625.00 

North Star MDS Minifloppy w/S-100 
.$599.00 

TERMINALS 

SOROC IQ 120.*895.00 

LEAR ADM3 Assembled.$829.95 

LEAR ADM3 Kit.$739.95 

SOROC IQ 140.$1495.00 


Sanyo 9” Monitor.*.$159.95 

Sanyo 15” Monitor.$209.95 

Motorola 12” Monitor w/o chassis 

.$219.95 

Hazeltine 1500.$1095.00 

Hazeltine 1510.$1295.00 

KEYBOARDS 

GEO Risk Model 756 ASCII 56 Key 

Assembled.$67.95 

Metal case for Model 756.$27.00 

Clare Pender 62 Key ASCII w/26 Pin 
and 34 Pin Connector 

(new surplus supply limited).$54.95 

63 Key Unencoded Keyboard.$32.95 

10 Key Hexpad Unencoded.$11.95 


ADVANCED COMPUTER PRODUCTS All prices FOB Santa Ana. Please add shipping/ 

P. O. Box 17329 • Irvine, California 92713 handling. For credit card purchase contact for 

1310 B E. Ed'nger • Santa Ana, California 92705 quotation. Complete FREE 1978 Catalogue - 

TWX/TELEX 910 595 1565 • TEL (714) 558-8813 send 25C for postage. circle inquiry no. 59 




















































































INTRODUCTION 

Use of the computer as a serious hobby has been in 
existence for several years. One continuing problem for 
the hobbyist is communications. The computerists need 
to establish a means of communicating among them¬ 
selves in order to expand and develop their software 
libraries. In addition, as more and more data base sys¬ 
tems come on line, the serious hobbyist will desire to 
have access to these information sources. 

The 300 baud modem offers a solution to both prob¬ 
lems. This modem, when properly configured, will allow 
hobbyists to communicate and exchange programs us¬ 
ing normal telephone circuits. Also, the use of the 300 
baud frequency shift keying technique is advantageous 
because most large computer installations presently 
have communication channels allocated to 300 baud. 
These are a standard pair of frequencies for all installa¬ 
tions which conform to the USA low speed (0-300 bps) 
communication networks. 

Motorola Semiconductor Division has developed the 
MC14412 universal low-speed modem chip which will 
satisfy this requirement. The MC14412 is a complete FSK 
modulator and demodulator. Once a filter, power supply, 
RS-232 interface and acoustic coupling hardware have 


RS-232 refers to the standard EIA RS-232C data com¬ 
munications interface. The Electronic Industries Asso¬ 
ciation (EIA) has released the RS232C specification de¬ 
tailing the requirements for the interface between data 
processing equipment and data communications equip¬ 
ment. This standard specifies not only the number and 
type of interface leads, but also the voltage levels to be 
used. The MC1488 quad driver and its companion cir¬ 
cuit, the MC1489 quad receiver, provide a complete in¬ 
terface system between DTL or TTL logic levels and the 
RS232C defined levels. 

The MC14412 low-speed modem can be used in many 
different designs. These include full duplex, half duplex, 
simplex, originate only, answer only, answer/originate 
and others. 

The pinout configuration, Figure 2, allows the MC14412 
to be programmed for a variety of configurations. 

Brief development of the available options of the 
MC14412 will allow each individual computerist to de¬ 
sign the acoustic modem to his or her needs and appli¬ 
cations. In addition, it will quickly familiarize the indivi¬ 
dual with the modem and its characteristics. 

The type input selects either the U.S. or CCITT opera¬ 
tional frequencies for both transmitting and receiving 


Why Not 

An Acoustic Coupled Modem? 

By Jack Whitmore 

Systems Engineer, Computer/Federal Strategic Marketing 
Motorola Inc., Semiconductor Group 


been added as in Figure 1, the MC14412 can supply the 
personal computer hobbyist with a complete acoustic 
coupled modem ready to be used on any home telephone. 

Defining the terms FSK, RS-232 modem and parts 
of the vocabulary of the data communications world 
should be most useful to establishing common levels 
of understanding. 

The term Modem is the acronymic combination of the 
words modulator and demodulator which is represen¬ 
tative of the functions of the MC14412. 

FSK or Frequency Shift Keying is the shifting of a fre¬ 
quency from one frequency to another in response to a 
data input. The modem shifts the frequency 200 Hz from 
mark to space as an example. 

In the case of the MC14412 and other 300 BPs mo¬ 
dems, the originate modem transmits on the low-fre¬ 
quency channel (Mark 1270 Hz and Space 1070 Hz) and 
receives on the high-frequency channel (Mark 2225 Hz 
and Space 2020 Hz). The answer modem transmits on 
the upper channel and receives on the lower. 

The term originate refers to the modem or terminal that 
initiates the communications about to take place and not 
the direction of data. The answer modem is the responding 
or called station or terminal. For clarity and because the 
normal communication will consist of calling a data 
base, only the originate filter design will be illustrated. 


data. When this input equals a one, the U.S. standard 
frequencies are selected. 

The Echo input will allow the modulator to transmit a 
2100 Hz tone for disabling the line echo suppressors. 1 Dur¬ 
ing normal data transmission, this input should be low. 

The Mode input selects the pair of transmitting and re¬ 
ceive frequencies used during modulation and demodula¬ 
tion. When Mode = “1”, the U.S. originate mode is select¬ 
ed. When Mode = “0”, the U.S. answer mode is selected. 

The use of the mode, type and echo options are sum¬ 
marized in Table 1. Once these have been properly estab¬ 
lished, the operator is ready to proceed to the transmit 
and receive options. 

In order to transmit data, the transmit parameters 
must next be established. The transmit carrier will be 
enabled by applying a high level at this input. When this 
is held at ground, there will be no carrier at the transmit 
carrier output. The transmit carrier is a digitally-synthe¬ 
sized sine wave derived from a 1.0 MHz oscillator refer¬ 
ence. Figure 4 illustrates this sine wave. 

’In transmit and receive paths, echo supressors may be installed to pre¬ 
vent transmission signals from coupling into the other path when no 
signals are present in the opposite direction. If echo suppressors are 
present, the answer tone (2025 or 2225), depending on modem type, is 
used to disable them for full duplex operation. Half-duplex modems 
must delay transmission of data long enough to ensure that the echo 
suppressor is out of the circuit. In general this should not present a 
problem when using acoustic couplers. 
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Figure 1. Originate Only Acoustic Coupler with 
MC14412 Modem. 


Table 1. 


United States Standard Type = “1” 

Echo = “0” 


Mode 


Tx Data 



Tx Car 

Originate 

“i" 

Mark 

‘T’ 


1270 Hz 

Originate 

(l<| »J 

Space 

“0” 


1070 Hz 

Answer 

“0” 

Mark 

“1” 


2225 Hz 

Answer 

“0” 

Space 

“0” 


2025 Hz 

C.C.I.T.T. Standard 

Type = 

“0” 





Echo = 

“0” 


Mode 


Tx Data 



Tx Car 

Channel 

“1” 

Mark 

“1” 


980 Hz 

No. 1 

“1” 

Space 

“0” 


1180 Hz 

Channel 

“0” 

Mark 

»» 


1650 Hz 

No. 2 

“0” 

Space 

“0” 


1850 Hz 

Echo Suppressor 

Type = 

“0” 


Disable Tone 


Echo = 

tt-J 


Mode 


Tx Data 


Tx Car 

Chan. No. 2 

“0” 

»> 


2100 Hz 



Transmit Data is the binary information input. Data 
entered for transmission is modulated using FSK tech¬ 
niques. When operating in the U.S. standard, a logic ‘1’ 
input level represents a Mark. 

To get the demodulator, or receiver, working properly, 
three options must be considered: receive data, receive 
carrier and receive data rate. The receive data output is the 
digital data resulting from demodulating the receive car¬ 


•CRYSTAL SPECIFICATION 
Crystal Mod* - Parallel 



To 

Telephone 

Network 




Figure 2. MC14412 Input/Output Signals 


rier. The receive carrier is the FSK input to the demodu¬ 
lator. This input must have either a CMOS or TTL com¬ 
patible logic level input (see TTL pull-up disable) at a 
duty cycle of 50% ± 4%, that is a square wave resulting 
from a signal limiter. This is a very critical signal spec, 
to assure good demodulator performance. 

With regards to receive data rate, the demodulator 
has been optimized for signal to noise performance at 
200, 300 and 600 bps. 


Data Rate 

0-200 bps 
0-300 bps 
0-600 bps 


RX Rate 

‘ 1 ’ 

T 

‘O’ 


Type 

‘0’ CCITT 
‘1’ AS 
‘1’ AS 


Six hundred bps is not recommended unless an on 
premises twisted wipe pair is used. Finally, miscellane¬ 
ous options must be looked at prior to designing the cir¬ 
cuitry for the MC14412. 
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When first operating or if trouble is suspected in the 
communications link, the MC14412 modem may be put 
in the self test mode. When a high level is placed on this 
input, the demodulator is switched to the modulator fre¬ 
quency and demodulates the transmitted FSK signal. 
The modem will then talk to itself through an external 
communications loop which connects the modulator to 
the demodulator. As a result, when using the self test 
mode, the filter frequency must be changed. Receive 
data should then equal transmit data. 



0.2 ms/Div. 
Time 


Figure 4. MOS Synthesized 1270-Hz Sine Wave. 


If an application should arise where it would be advan¬ 
tageous to leave the modem on line with the demodula¬ 
tor disabled, the reset option should be exercised. This 
input is normally provided to decrease the test of time 
of the chip. In normal operation this input may be used 
to disable the demodulator (Reset = T). Otherwise, it 
should be tied low. 

To allow the modem to establish the internal timing 
necessary, a 1 MHz clock must be established from 
either a 1 MHz source or a 1 MHz crystal. The crystal re¬ 
quired is the same type used on the MC6800 micropro¬ 
cessor. When using a crystal, it is most important to lo¬ 
cate the crystal as close as practical to the input pins. In 
addition, the 15 MO resistor is a definite requirement for 
oscillator stability. If a 1 MHz source is used, a 0-5 VDD 
VDC signal can be applied to the oscillator in port. 

The final option to be considered is the TTL pull-up- 
disable. To improve TTL interface compatibility, all of the 
inputs to the Model have controllable P-Channel devices 
which act as pull up resistors whe TTLD input is low. When 
the input is taken high, the pull-up is disabled, thus re¬ 
ducing power dissipation when interfacing with CMOS. 

The most challenging portion of the acoustic modem 
construction will be the filter system. Figure 3 is the 
filter network necessary for an originate only acoustic 
coupled modem. This includes the filter, a carrier detect 
indicator and the limiter. The R and R devices are the 
transmitter and receiver connections in the Onmitec 
acoustic coupler. To get on-line transmitting data, the 
modulator buffer portion of Figure 3 will have to be built. 

Mark/Space information that is presented to the Trans¬ 
mit Data input of the modem is converted to an FSK sig- 
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nal for transmission. The modulator output is an approxi¬ 
mated sine wave derived from a digital-to-analog con¬ 
verter within the MC14412. There are eight amplitude 
levels per cycle. Each step has been optimized such that 
the composite waveform has a maximum amount of sig¬ 
nal energy at the fundamental. Figure 4 shows the 1270 
Hz transmit carrier. 

The modulator output impedance is typically 2K 
ohms. Loading this output with an impedance less than 
100K ohms can provide harmonic distortion. Therefore, 
a buffer amplifier is required to match impedances to 
the telephone transmitter. This buffer amplifier may be 
designed to also provide filtering if additional clean-up 
of the transmitted signal is required. 

Excessive phase jitter results if the received signal 
level is low enough to approach that of the interference 
level at the limiter input. For this reason, additional filter¬ 
ing of the modulator output may be required before it 
feeds to the telephone on those modem designs desir¬ 
ing wide dynamic ranges of input signal levels. 

Interference by the second harmonic is of concern in 
the originate mode only. In this mode the transmit signal 
is in the low band and its second harmonic falls in or 
near the passband of the return channel. In half duplex 
operation the transmit carrier is held at a constant Mark 
(1720 Hz) while data is being received. The second har¬ 
monic (2540 Hz), which is typically -30 dB or more below 
the fundamental in amplitude, falls just outside the 
passband of the receiver filter and is further attenuated. 
In full duplex operation the second harmonic and the 
modulation sidebands have about the same amount of 
energy. If this undesired energy must be reduced, the 
filter used to reduce the modulation sidebands will also 
reduce the second harmonic. Phase jitter and bias dis¬ 
tortion inherent in the modulator is less than 3 ps. 



in Figure 3 should develop a band pass similar to that in¬ 
dicated in Figure 5. To build a band pass filter for the 
answer mode, the component values given in Table 2 
would have to be substituted for those in the schematic. 

The purpose of the bandpass filter is to amplify the re¬ 
ceived signal from the remote modem while rejecting all 
other signals that may be present in the local modem or 
on the telephone line. Interference which must be filtered 
out has several possible sources. Each of these must be 
considered and dealt with individually. Noise which is 
coupled in through the transmission media is either im¬ 
pulsive or band limited (gaussian) white noise. Both of 
these must be analyzed on a statistical basis. Discrete 
interfering signals may also be coupled in through the 
transmission media. However, the interfering signal of 


Build Your Own Low Cost 
S-100 Bus Micro-Computer 
POWER SUPPLIES 


Unregulated Output: t 8.5VDC & 1 17VDC 
With Heavy Currents: 15 Amp or 25 Amp @ + 8.5VDC 



BRIDGE RECT.: 

Di: 35 Amp. 50piv $ 
D 2 ; 4 Amp. 50piv $ 

COMPUTER CAPS: 


Ci:100,000UF, 15V 
Ci: 52.000UF, 15V 


- Co 


6.000UF, 50V 


3.75 

1.95 


9.50 
4.75 

2.50 


TRANSFORMERS: 

T - Supplies + 8.5V/15A, - 8.5V/2A & t 17V/2A 

SIZE: 33/8"(L) x 4"(W) x 23/i6"(H), mtg. bracket incl. 


$17.50 
$22.50 

* SIZE: 33/4"(L) x 4i/8' (W) x 3i/8"(H), mtg. bracket incl. 

POWER SUPPLY KITS: Dimensions; 13"(L) x 5"(W) x 47/8 "(h) 

KIT “A”: Output; + 8.5V/25A, - 8.5V/3A & i 17V/3A $57.50 

Incl. trans. T 2 , Ci, (100,000UF),3XC2(6000UF), Di, D 2 , 4x resis., 
fuse, holder, barrier strip, alum, chases plate & all nece. mtg. 
parts. 3 hrs. assy, time & instructions incl. 

KIT “B”: Output; + 8.5V/15A, - 8.5V/2A & 1 17V/2A $47.50 

All parts same as kit A, except trans. T n , & C-, (52.000UF) 
SHIPPING: $4.75 per transformer. For each kit: $5.00 in Calif., 
$7.00 for all other states. Calif, residents add 6% sales tax, 

Master Charge/B of A, OEM are available. 


SUNNY INTERNATIONAL 


MAIL ORDER: 
P.O. Box 4296 
Torrance, Ca. 90510 


STORE: 

7245 E. Alondra Blvd. 
Paramount, Ca. 90723 
STORE HOURS: 9 AM-6 PM 


Phone: (213) 633-8327, 530-3732 
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FLEX USERS! 

SOFTWARE AVAILABLE FOR YOU: 

★ NEW SUPER BASIC.$49.95 

faster executive / all commands can be abbreviated / many new commands / 
compatible with existing programs / 

★ BASIC RENUMBERING PROGRAM.$49.95 

select start & increment values / adjust GOTO’s & GOSOB’s / displays 
total lines & highest number used / verifies numbers available / 

★ CHECK FILE MAINTENANCE SYSTEM.$49.95 

menu driven / for single or dual disk / select printer port / tax codes for 
expense & budget purposes / complete posting, reconciliation, reporting / 

★ MAILING LIST SYSTEM.$49.95 

menu driven / for single or dual disk / select printer port / opt code & 
phone number / complete or partial lable listing / date maintained on 
each record / 

★ ★ ★ MUCH MORE 6800 SOFTWARE ★ ★ ★ 

BY 

C0MPUTERWARE 

the 6800 specialists 

830 First St 

Encinitas, Ca. 92024 714-436-3512 
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Send us $2. 

Well send you the 
latest microcomputer 
catalogue from 
Computer Enterprises: 

Computerlogue 78 

Special! With your new 
Computerlogue '78 
well also send you a 
credit coupon worth $3 
on your first order of 
$20 or more. 

computer 
emerpri/e/ 

P.O. Box 71 

Fayetteville, N.Y. 13066 

(315) 637-6208 



CIRCLE INQUIRY NO. 75 


PROGRAMMERS CONTEST 

INTERFACE AGE Magazine has a contest for all 
programmers — professional or hobbyist. The con¬ 
test is to write a game based on the new television 
show Battlestar Galactica. 

The prizes include: a two-year subscription to 
INTERFACE AGE and the publication of your game 
paid at the prevailing author rates. 

HERE ARE THE RULES: 

• The game must be written in assembly code for 
any machine of your choice. 

• The game must include all the prime characters 
in the television show. 

• The game cannot be based around ships 
shooting ships. 

• The game can utilize graphics at the start and 
throughout the game. 

• The accompanying article must include how to 
play the game, and exactly how the code works. 

Each submitted game will be judged on creativity, 
coding style, clarity of the game instructions, and 
how the code works. 

DEADLINE AND SUBMITTAL FORMAT 

All submittals must be received at the INTERFACE 
AGE editorial offices not later than April 1,1979. Each 
submittal must be accompanied by a self-addressed 
stamped envelope and an IAPS formatted tape of the 
code. The tape must contain both source and object 
code. The article must be in the format described on 
page 32a of the March 1978 issue. 

Send your entry to Carl Warren, Senior Editor, 
INTERFACE AGE Magazine, P.O. Box 1234, Cerritos, 
California 90701. Please no phone calls. _ 


Table 2. Answer Filter 


Ri 

23.9KO 

1% 

R* 

6320 

1% 

r 3 

212KO 

1% 

R4 

34.3KO 

1% 

Rs 

9000 

1% 

Re 

304KO 

1% 

r 7 

14.2KO 

1% 

Re 

16770 

1% 

Rg 

125.7KO 

1% 

Rn 

1MO 

1% 

R1 5 

7.5KO 

1% 


prime importance comes from the local modulator and 
will always exist in the half or full duplex modes. 

Since the transmission media is lossy, the local trans¬ 
mit carrier level will exceed the level of the received sig¬ 
nal. For this reason, the bandpass filter must have enough 
selectivity to reject the local carrier to an acceptable 
level. Modems that are designed for a wide dynamic 
range of input signal levels (-15 dBm to -55 dBm) require 
better than 70 dB rejection of interfering signals. Most 
of this rejection must come from the selectivity in the 
bandpass filter. 

Reducing the effects of band limited white noise is 
accomplished by decreasing the bandwidth of the filter. 
Determining the minimum bandwidth comes by investi¬ 
gating the received signal characteristics. The trans¬ 
mitted data can be recovered from binary FSK by proper¬ 
ly detecting the carrier and the first sidebands. With a 
data rate of 300 bits per second and a data format of 
alternate Marks and Spaces, the first Bessell function 
occurs at ± 150 Hz from the carrier. All other data for¬ 
mats have sidebands within the ± 150 Hz limit. A mini¬ 
mum bandwidth of 300 Hz is then required in the band¬ 
pass filter. 

The bandpass filter output is fed into an amplitude 
limiter. Therefore, the amount of passband ripple is not 
a critical parameter. An item of serious concern, how¬ 
ever, is the phase linearity over the passband. All fre¬ 
quency components that pass through the filter must be 
equally delayed in time or jumbling and smearing of the 
data occurs. This is known as intersymbol or interbit in¬ 
terference. Performance of the communication system 
is degraded under these conditions with bias distortion 
and excessive phase jitter at the demodulator output 
resulting. Intersymbol interference can be reduced by 
linearizing the phase versus frequency transfer func¬ 
tion. The slope of this transfer function is termed enve¬ 
lope delay and is determined by: 

T d =A+ 1 

Af 360 deg/cycle 

where A<j> = change of phase in degrees 
Af = change of frequency in Hz 

Minimizing the distortion of the envelope delay curve 
then minimizes the intersymbol interference. This is 
relatively easy over the center Vz of the passband. How¬ 
ever, keeping constant delay near the band edges is 
quite difficult, if not impossible. For this reason, the op¬ 
timum bandwidth is not determined according to the 
data rate but rather according to achievable linear phase 
characteristics. Bias distortion of one tenth of the bit 
period at 300 bps typically requires a -3 dB bandwidth of 
450 Hz to 500 Hz. 

LIMITER-THRESHOLD DETECTOR 

The demodulator in the MC14412 requires sym¬ 
metrical limiting of the received signal in order to pro- 
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duce equal half-cycle periods. Each half-cycle period is 
measured in reference to an accurate time base to deter¬ 
mine if the received frequency is a Mark or a Space. 
Non-symmetrical limiting produces errors in the demod¬ 
ulation process, thus degrading the system perfor¬ 
mance. Accurate limiting must be achievable over the 
expected input dynamic range. Such items as maximum 
input level and input offset voltage of the limiting 
devices must be carefully considered. 

The threshold detector is used to determine if the in¬ 
put signal to the limiter is above the maximum detect¬ 
able signal level of the modem. This is an amplitude 
measurement only, thus the period of the output is not 
critical. A comparator is used with one side biased to 
the peak amplitude of the desired minimum detectable 
signal level and the bandpass filter output. When the 
signal level exceeds the bias point, the comparator out¬ 
put goes low indicating an acceptable signal level. 

The use of the MC1458P and MLM311 devices will en¬ 
able the builder to develop a good quality filter from 
readily available components. The MC1458 is the equi¬ 
valent of dual 1741’s. It has wide common mode and dif¬ 
ferential ranges. It has very stable circuit characteris¬ 
tics. This op amp may even be considered somewhat 
forgiving of layout errors such as poor positioning or 
poor decoupling techniques. However, it cannot be 
stressed enough that good construction techniques will 
result in better performance. If linear construction tech¬ 
niques are unfamiliar ground, it may be worth the time 
and effort to learn a little about this art before proceed¬ 
ing with this project. In general, good RF type con¬ 
struction techniques also apply when one must use 
solid state operational amplifiers with their associated 
high voltage gains. The MLM311 voltage comparator is 
also an easily applied device that has enjoyed success 
with many applications including several acting as a 
limiter for the modem demodulator. 

For those individuals who do not wish to contstruct 
their own filter and limiter system, there is a drop-in 
hybrid filter system available from Sprague Electric. 
When used with the MC14412, the Series 207C300 and 
207C400 active filter modules will provide all of the 


Table 3. RS-232C EIA Model-Terminal Interface 


PIN 

NAME 

FUNCTION 

EIA CKT 

1 

FG 

Frame Ground 

AA 

2 

TD 

Transmitted Data 

BA 

3 

RD 

Received Data 

BB 

4 

RTS 

Request to Send 

CA 

5 

CTS 

Clear to Send 

CB 

6 

DSR 

Data Set Ready 

CC 

7 

SG 

Signal Ground 

AB 

8 

DCD 

Data Carrier Detect 

CF 

9 


Pos. DC Test Voltage 


10 


Neg. DC Test Voltage 


11 


Unassigned 


12 

(S) DCD 

Sec. Data Carrer Det. 

SCF 

13 

(S) CTS 

Sec. Clear to Send 

SCB 

14 

(S) TD 

Sec. Trans Data 

SBA 

15 

TC 

Transmitter Clock 

DB 

16 

(S) RD 

Sec. Rec. Data 

SBB 

17 

RC 

Receiver Clock 

DD 

18 


Receiver Dibit Clock 


19 

(S) RTS 

Sec. Request to Send 

SCA 

20 

DTR 

Data Terminal Ready 

CD 

21 

SQ 

Signal Quality Detect 

CG 

22 

Rl 

Ring Indicator 

CE 

23 


Data Rate Select 

CH/C 

24 

(TC) 

Ext. Transmitter Clock 

D 

25 


Busy 



JIMAfes 

True-lnterrupt Driven 

TIME SHARING 

for 

North Star ★ Computers 

Now included in our Program Library! 

A bank-switching system which fully supports North Star DOS 
and Basic. Other languages to be supported in near future. 

Program Library — $500 One Time Fee 
Program Library included FREE with all purchases of $2,000.00 
or more. 

** Business Programs Require Addressable Cursor CRT ** 

HORIZON 
OWNERS 

Move Up To 

Timesharing 

1. 48KRAM 

2. ADM-3A 

3. Program Library 

$ 2100 .°° 

Requires 32K North Star RAM 
in Horizon Computer 

8" Floppy Disks 
*995 1st drive & controller 
*795 each additional drive 

Micro Mike's 

905 Buchanan, Amarillo, Texas 79101 
806-372-3633 


CIRCLE INQUIRY NO. 84 


2 User 

Time Sharing System 

1. Horizon II with 80KRAM 

2. 2 ADM-3A's 

3. IP-125 with 2K Buffer 

4. Dual 8" Floppy Disk System 

5. D.C. Hayes Modem 

6. All connectors & cables 

7. Program Library 

* 8995. 00 


BITS 



rvj 


7 


B^TE5 


* Microcomputer Service 

* Specialized Hardware Integration 

* Hardware and Software Designs 

* Software Development Systems to your 

Specifications 

* Business System Hardware for Resale 

* Major Manufacturers (IMSAI Industrial 

Microsystems, North Star, PerSci, Soroc, 
Tarbell, Xitan, Vector Graphic) 

Equipment Stocked 

BITS N BYTES 
College Business Park 
679 "D” S. State College Blvd. 
Fullerton, Calif. 92631 
(714) 879-8386 
NEW HOURS! 

11 A.M. - 6 P.M. M-F 
12-5 P.M. Sat. 

Our Representative In San Diego! Jim Farthing 
(714) 421-1041 
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necessary filtering for originate only, answer only or 
answer/originate operation. 

The series 207C300 transmit filter modules feature a 
well designed six-pole active filter to suppress output 
sidebands and to reduce harmonic distortion. The Type 
207C300 switchable module is switched between answer 
and originate modes by means of a signal which can be 
obtained from standard low-level digital logic. 

The 207C301 low-band filter is designed for originate 
only applications. The 207C302 high-band filter is used 
for answer only applications. Each of these devices has 


an input buffer amplifier with jumper-selected gains of 0 
or 20 dB. Intermediate gains may be user-selected by 
means of an appropriate external resistor. 

The Series 207C400 receive filters include a ten-pole 
active filter to eliminate noise and local carrier signals. 
The Type 207C401 high-band module is designed for ori¬ 
ginate only applications. The Type 207C402 low-band 
module is for answer only applications. These devices 
also include the input buffer amplifier with selectable 
gains between 0 and 20 dB, and in addition feature a 
symmetrical 50-50 duty cycle output limiter to provide 



rondure company the computer room 



SPECIAL SALE 
$875.00 

Used Working 
and Clean 

TESTED WITH 
NEW 
ASCII 

ELECTRONICS 

Factory 

Reconditioned 

$1075.00 


ASCII Selectric with ASCII parallel electronics. 
Immediate Delivery—Shipped from inventory. 


ASCII SELECTRIC 


DATEL SELECTRIC (IBM Selectric Mechanism) 


Printer Mechanism: Heavy 
duty input/output, Series 
745. 

Weight: 120 lbs. Dimen¬ 
sions: 29 M Hx35 ,, Wx33”D. 
Print Speed: (14.8 charac¬ 
ters per second) 

Platen: 15” wide, pin feed 
or form feed device option¬ 
al (132 print positions). 
Parallel output only—15 
characters per second ac¬ 
cepts 7 bit ASCII parallel 
w/strobe & prints on Selec¬ 
tric. The unit still works as 
a typewriter in off-line 
mode. 



"As Is” Complete 

Working 

Reconditioned 


$395.00 

$495.00 

$695.00 


Specifications: 

• Size: 21”Wx21”Dx8”H. 

• Power Input 115 Volt 
Hz 

• I nferface: RS232 

• Weight: 54 lbs. (Shipping 
weight 65 lbs.) 

• 15” Carriage 

• 15 CPS 

• Correspondence code 

• Half Duplex 

• 132 Print Positions, 10 
Pitch 


Used - $395 


NOVATION DC3102A 


Used 

Working 



RS232 Connection 


Tl 990/4 

Single Board 16 Bit Micro 
Computer 

NEW $250.00 


USED MODEMS & COUPLERS 
NOVATION TC102 (Acoustic) $45.00 


AJ 233 (Acoustic). $25.00 

CF 318 (Hard Wire). $25.00 



SHUGART 

MINI-FLOPPY DRIVE 


NEW PRICE 
$325.00 ea. 
Model SA-400 



FLAT PACK ACOUSTICAL 
MODEM PICK-UP 
Useable with most modem 
chips/kits 


300 Baud 


Used — $17.50 (w/prints) 


ORDERING INFORMATION: 

We ship the same day we receive a certified check or money order. 
Texas residents add 5% sales tax. Please call if you have a question. 
Write for our CATALOG of many parts, terminals, printers, etc. 

All items subject to availability. Your money returned if we are out 
of stock. 


SHIPPING INFORMATION: 

Modems: $2.00 each; 2 for $4.00 UPS. 

Large Items & Parts: Specify Freight or Air Freight Collect 
Foreign Orders: Add appropriate freight or postage. 

We now take Master Charge and Visa orders, Specify full number, 
bank number and expiration date. 
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MANAGE 

NATURAL LANGUAGE DATA BASE MANAGER 
FOR THE ALPHA MICRO SYSTEM 


Allows processing of files by sentences written in English, rather than by programs written in 
a computer language. For example, you may ask the computer to “List prospects whose in¬ 
terest is houses and whose price is between $60,000 and $90,000 by Zip Code as labels”. 

Definitional capability allows easy categorization of records into terms meaningful to the 
user. For example, telling the computer “DEF: Pasadena Residents: Mailing whose Zip Code 
is between 91101 and 91108 but not 91102” would allow subsequent processing using only 
the words “Pasadena Residents” to refer to that group. User defined terms are unlimited in 
form, length and number. 

Help messages are available throughout the system for user convenience. By simply entering 
a question mark, at any time, the system will respond with a message specifying the type of 
input MANAGE is expecting. Dual question marks will print the message in greater detail. 
Triple question marks will display a complete, menu driven user’s manual. 

Other special features include: user defined, unlimited length fields; access from user pro¬ 
grams via command files; passwords; background processing; and flexible output formatting. 

A new approach to memory management optimizes the mapping of data, and the loading of 
programs, for maximum operating speed in the amount of memory available in the user’s 
system. This is done automatically, and is transparent to the user. Thus thousands of records 
can be stored, ordered, categorized and otherwise processed in a matter of seconds, rather 
than in minutes or hours. Practical applications include: 


Mailing lists 
Market analysis 
Inventory files 
Personnel files 
Customer listing 
Buyer’s Guide 
Budget Analysis 
Price lists 


Real Estate listings 
Quality Control Records 
Telephone directory 
Reservation system 
Mail order management 
Library cross indexing 
Appointment scheduling 
Employment agency files 


A ready-to-use disk, with complete user’s manual, is priced at $1250. A demonstration disk, 
with a maximum capacity of 90 records, is available for $100. Manual only, $5.00. Enhanced 
versions, as they become available, will be available to all users for a copying charge of 
$25.00, including revised manual. 


The Byte Shop of Lawndale offers complete, turn-key systems with Video terminal, High 
speed printer, 48K memory, and a 10 Megabyte hard disk drive at prices starting at $15,750. 


BYTE SHOP OF LAWNDALE 

16508 HAWTHORNE BLVD., LAWNDALE, CA. 90260 • PHONE (213) 371-2421 

HOURS: TUE.-FRI. 10-7, SAT. 10-6, CLOSED SUN. & MON. WE’RE 3 MILES SOUTH OF THE L.A. INTL. AIRPORT, 3 BLOCKS SOUTH OF SAN DIEGO FWY. 
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NO FRILLS! NO GIMMICKS! JUST GREAT 

DISCOUNTS 

MAIL ORDER ONLY 


HAZELTINE 

1400 . $650.00 

1500 . 995.00 

Mod 1 . 1495.00 

CENTRONICS 

779 . 895.00 

779 tractor. 950.00 

700 tractor. 1095.00 

761 KSR tractor .. 1595.00 

703 tractor. 2195.00 

NORTHSTAR 

Horizon I assembled.. 1629.00 

kit. 1339.00 

Horizon II assembled.. 1999.00 

kit. 1599.00 

Disk System. 589.00 

TELETYPE 

Mod 43 . 1095.00 

IMS 

16K Static Memory... 459.95 


DIGITAL SYSTEMS 

Computer.$4345.00 

Double Density 

Dual Drive. 2433.00 

IMSAI 

VDP 80/1000 .$5895.00 

VDP40 . 3895.00 

VDP42 . 3995.00 

VDP44 . 4250.00 

16K Memory assem... 399.00 

PCS 80/15 . 679.00 

15% off on all other 
IMSAI products 

Tl 810 Printer. . $1675.00 

CROMEMCO 

System III $1000 off .. 4990.00 
10% off on all other 
Cromemco products 

ADDS 

Regent 100 . 1095.00 


Most items in stock for immediate delivery. Factory-fresh, sealed cartons. 

DATA DISCOUNT CENTER P.O. Box 100 

135-53 Northern Blvd., Flushing, New York 11354,212/465-6609 

N.Y.S. residents add appropriate Sales Tax. Shipping FOB N.Y. 

| BankAmericard, Master Charge add 3%. COD orders require 25% deposit.I 
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TRS-80 

MEMORY EXPANSION £ TO 

KITS Jp*“ 

Each Kit consists of: 8 Memory Chips, Jumper Blocks, and 
Complete EASY TO FOLLOW Instructions 
Expands 4K TRS-80 up to 48K (3 sets) 
TRS-80FLOPPY Disk (SA-400) Add On 
COMPLETE Ready to use with power supply and case $389 

ADD to your APPLE or $100 Bus Computer 

$89 - Set of 8 250 NS 
$99 - Set of 8 200 NS 

No. 4116 - 200 NS (w/16K Chips), 16K, $279, 32K, $375, 
48K, $469, 64K, 568 

No. 4115, 8K, $189, 16K, $229, 24K, $269, 32K, $309 

SlOO Bus Expandoram Kits* 

♦Expand NOW or LATER to 64K (32K for *K Chips) 

8K Chips: $49/Set of 8 

ASSEMBLED, TESTED AND BURNED IN - ADD $50 
MONEY BACK GUARANTEE 
FULLY WARRANTED FOR 6 MONTHS 
Master Charge - VISA - C.O.D. (25% with order) — 

Money Order - California Residents add 6% Sales Tax 
Shipping Charges: $2.00 


M MicroComputerWorld M 

P.O. Box 242 San Dimas, CA 91773 

(213)286-2661 


equal half-cycle periods to the demodulator. Figure 6 il¬ 
lustrates the simplicity of building a modem incorporat¬ 
ing the Sprague filter system and MC14412. 

The interfacing of the acoustic coupled modem to the 
computer is accomplished by the use of the RS-232 in¬ 
terface technique. Though not absolutely required, the 
use of the RS-232 is recommended. If the use of the 
RS-232 interface is accomplished, the end result will be 
a modem that is much more flexible in its applications. 

The pinouts required by the modem interface are given 
in Table 3. These pinouts for the EIA RS232C standard 25 
pin plug, if incorporated, would allow the modem to com¬ 
municate up to 50 feet, as per RS232 specifications. 



Figure 7 illustrates the RS232C interconnects that are 
required for the acoustic modem. These would be re¬ 
quired if the acoustic coupler is to be equipped to pro¬ 
perly interface with any terminal equipped with RS232 
specified interface plug. The MC1489 line receiver and 
MC1488 line driver may be incorporated in the design to 
provide proper level translation. These two devices will 
accommodate the level translation necessary to move 
from the ± voltage levels on the RS232 Bus to the 
0-5VDC digital levels necessary at the terminal and 
modem ends. 

A built-in power supply is the most practical way to 
supply the DC requirements of the acoustic modem. The 
power supply would have to supply ± 12 VDC as well as 
+ 5 VDC for logic levels. The supply illustrated in Figure 
8 is a simple and inexpensive power supply that may be 
constructed using easily obtainable solid state regulators. 

The mechanics of acoustically coupling the tele¬ 
phone handset to the modem can result in poor overall 
performance even if careful attention has been given to 
all aspects of the electrical design. The handset receiver 
should be designed for maximum immunity to external 
noise and shock interference. In addition, for top perfor¬ 
mance, the mechanical design should incorporate para¬ 
meters that will eliminate mechanical and acoustic 
resonances in the operating frequency range. 

Omnitec Corporation at 2405 S. 20th Street, Phoenix, 
AZ 85034, is a manufacturer of acoustic coupled 



Table 4. 



Item 

Description 

Qty. 

Part Number 

1 

Cover 

1 

El02095 PI 

2 

Base 

1 

El02096 PI 

3 

Cushion 

2 

Cl02088 PI 

4 

Receiver Assembly 

1 

B102137 G1 

5 

Connector 

1 

El02090 P24 

6 

Switch, Push Button 

1 

El02090 P9 

7 

Power Cord 

1 

El02090 P23 

8 

Indicator Light 

1 

El02090 P7 

9 

Lighted Rocker Switch 

1 

El02090 P6 

10 

Fuse Holder 

1 

El02090 PI 8 

11 

Pad 

4 

A102098 PI 
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and build the hardware involved with this portion of the 
project. Table 4 contains a list of the components and 
the Omnitec part numbers. 

Data sheets describing the MC14412 and its electrical 
and operating characteristics may be found by con¬ 
sulting Volume 5 (CMOS) of the Motorola Semiconduc¬ 
tor Data Library. The MCI458, MLM311, MCI488, 
MC1489, MC7800, and MC7900 device parameters may 
be found by consulting Volume 6 (Linear IC’s) of this 
same library set. Further information regarding these 
data sheets may be obtained by contacting your local 
distributor or sales representative. 

Once the unit has been assembled, it is ready to set up. 
The transmit level should be immediately and properly 
calibrated. This level is very critical since the modem 
should not be overdriving the telephone lines. To set the 


the transmitter. If the transmit level is greater than -17 
dBm with a telephone handset in the telephone coupler, 
there is danger of the threshold detector being activated. 

The acoustic modem is now ready to start sending 
and receiving data. If trouble is encountered, the most 
common difficulty with this type of modem is with the 
acoustic coupling between the handset and modem. 
Care must be exercised to allow as air tight a fit as 
possible for good audio coupling. 

From here on, you should be on line with anybody or 
anything who is also on line at 300 bps. This method 
should provide an economical solution to the long 
sought after common communications interchange be¬ 
tween computer hobbyists since many clubs are now 
looking into and developing equivalent systems. The 
ability to exchange data is only a phone call away.D 



BVTE ShQPS 


Soufk Rmda 


SOFTWARE 

• Powerful Word Processor for 
SOL on North Star Disk. 

• Inventory Control 

• New business packages coming 


Continuing service and assistance, and a complete line of books and magazines are offered at both 
locations, to assure you that your system, purchased from one of the BYTE SHOPS of South Florida, 
will keep giving you excellent performance. 


2 Locations open 10-6 Monday through Friday, Saturday 10-2 

BYTE SHOP OF MIAMI BYTE SHOP OF FORT LAUDERDALE 

7825 Bird Road, Miami, FL 33155 1044 E. Oakland Park Blvd., Ft. Lauderdale, FL 33334 

DIAL <305) 264-BYTE DIAL (305) 561 BYTE 


Our experience has proven the 
SOL-20 to be among the very 
best computers. So we confident¬ 
ly offer this fine system, either 
kit or assembled, along with 
compatible peripherals and oper¬ 
ating software. 

PERIPHERALS 

• North Star MICRO-DISK 

• Centronics 700 Series Printers 

• Micromation Disk System 


P'uuicUty'Jeatwie SOL"20 
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Figure 1. Multiprocessor System Logic 


The applications of microprocessors as reflected in 
the various hobby publications is reaching a state that 
might best be specified as absurd misapplications. A 
completely bewildering flood of boards and black boxes 
is appearing for input/output and/or interfacing the 
various kits to disk, tape, printers, keyboards, etc., and 
almost every single one of these black boxes has been 
designed to be driven by the central processor unit of 
the host device. This is ridiculous and it completely vio¬ 
lates the entire philosophy of having microprocessors in 
the first place. The big boys in the computer world real¬ 
ized more than a decade ago that it was bad engineering 
to have the CPU wasting its valuable time fooling 
around with input/output operations. This work was 
delegated to satellite processors so as to let the main 
CPU go about its real business of processing data. 

It stands clearly demonstrated that the designers in 
the hobby computer field have missed the whole point 
by failing to create intelligent peripheral boards. The 
material that follows attempts to turn the tide in the 
direction it should be going. It outlines hardware and 
gives techniques for improving I/O, thereby speeding up 
processing. 

You don’t need to be told how much processing power 
there is in an 8080 chip, use it to drive a pair of tape 
decks. Consider the data logic diagram of Figure 1. 
There is a section of shared memory where the I/O unit 
will load data blocks taken from Tape 1, to be used as in¬ 
put by the host computer. 

In turn, the host will load data blocks into the memory 
which will put out onto Tape 2 by the I/O unit. These are 
overlapped operations, of course, else the whole thing 
would be pointless. There is intercommunication and 
synchronization between the units by a scheme of hold, 
data ready, busy, done, etc., flags. 

Figure 2 diagrams an 8080 Satellite CPU. I make no 
claims for great originality on some of this circuitry; 
generally, I have tried to keep it as cheap as possible 
and may not have used the latest, more sophisticated 
(and more expensive) chips. Often this results in more 
chips being used. The two 8T28s in Figure 2 could be re- 


Multiprocessor 


By Merle Vogt 



Figure 2. I/O Satellite CPU. 



Figure 3. Satellite Status Latch. 
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Hardware 
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Figure 4. Satellite Memory Decoder and Control. 
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Figure 5. Satellite Program Memory. 



Figure 6. Output Buffer, Host to Satellite, 256 byte. 



Figure 7. Input Buffer, Satellite to Host, 256 byte. 


placed by four 8097s. Note that this satellite CPU is to 
be RESET and started by control from the host computer. 

Programs for the satellite can be implemented in 
several ways. The simplest is to use ROM, containing a 
loop that alternately dumps and loads the two buffers 
to/from the two tape drives and waits as needed. More 
varied operation could be achieved by putting the 
satellite program into RAM, shared by the host, and 
have the host load the desired function and start the 
satellite as needed. I consider this an undesirable tech¬ 
nique. The proper approach is to keep adding more 
satellites for I/O and further increase the speed of the 
host processor CPU. 

Remember that there is not much time lost by the host 
CPU in these handshaking details, and with the satellites 
keeping all those buffers filled and emptied, the host 
can run at its full speed. I consider that a correctly 
designed system would have an I/O satellite for each 
two tapes, each keyboard/printer, each disk, and so on. 

Figure 3 diagrams a Status Latch using a 74174. There 
is nothing unusual about it. 

Figure 4 shows how to set up the Satellite Memory 
Decoder. It could be expanded to control more memory 
banks than shown here. Bank CEA has been selected to 
control the satellite program PROM banks and the host 
to satellite RAM buffer banks. Bank CEB is used to con¬ 
trol the satellite to host RAM buffer banks. The address 
code implied by the connection of AO through A15 can 
be revised as desired. In addition, the 74LS138 is used 
to decode signals for Holding Host CPU, Set End-of-File 
latch, Query I/O flags, and Set Satellite to Hold Status. 

Figure 5 shows use of program memory involving 
1702A EPROM. This could be revised to use other PROM 
as desired. 

Figure 6 leads into the complexities of shared buf¬ 
fers. This diagram is for host to satellite buffers. These 
are OUTPUT buffers for the host system. There must be 
two of these buffers to get efficient I/O because the 
host will be filling one unit while the satellite is empty¬ 
ing the other. The host must take control of the buffer 
address and data lines to fill the buffer. Later the satel- 
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lite must take control to empty the buffer. A system of 
8097 and/or 8T97 three state chips was used to interface 
in each direction. Two 2112 chips, 256x4, were used, but 
this could be altered if larger buffers were desired. At 
this point it becomes obvious that precise control inter¬ 
facing will be required to prevent conflict between host 
and satellite. 

Figure 7 shows the Satellite to Host buffer circuit. The 
logic is similar to that shown in Figure 6 but with data 
flowing oppositely. 

Thus far the logic has been relatively trivial; detailed, 
perhaps, but not particularly innovative. The core of the 
system, where the thoughtful design enters, is in the 
control interfacing between host and satellite. Some 
considerations are: 

• The host must come up first and then start the 
satellite. 

• Each unit must maintain some system of status 
flags to tell the other unit where it is. 

• Each unit will have to issue holds to the other unit 
while updating the status flags to prevent any two- 
way lock-out situations. 

• It’s going to require a blend of software and hard¬ 
ware in each unit to make the system work in syn¬ 
chronism. 

One approach has been for the host to give a START 
I/O command to the satellite which would set BUSY flag, 
followed by a DONE flag which would interrupt the host 
and which would take appropriate action, such as start¬ 
ing the next I/O operation, and processing the data from 
the previous I/O operation. The satellite has a somewhat 
passive role. It queries the command flags from host to 
determine the function to be performed, sets the BUSY 
flag, does the commanded task, sets the DONE flag, and 
puts itself into the HOLD state. The host must wait 


whenever its gets around the loop before the I/O is done 
(this will usually be the case) and finds the BUSY flag 
still set on. The waiting can be reduced by putting more 
I/O devices on satellite channels, giving more parallel 
overlay I/O and speeding up the host by feeding it faster. 

This increases hardware costs a definite amount and 
software costs moderately. However, in industry the 
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ORTHSHARE 





11 


NORTH STAR FLOPPY DISK BASIC SYSTEM $48 


VISA' 


For 8080 or Z-80 Processors 
Provides Up to Four Independent Users 
No Special Hardware Requirements 
Requires 24K Minimum Memory 

System includes one diskette with Release 4 North Star Basic and 
g DOS with NORTHSHARE™Supervisor and Documentation Package. 

ALSO AVAILABLE FOR $48.00—XEK—DISK BASED NORTH 
STAR EXECUTIVE PACKAGE CONSISTING OF ASSEMBLER, 
DISASSEMBLER, EDITOR, MONITOR/EXEC AND DEBUGGER. 

ADD $2 SHIPPING WITHIN CONTINENTAL U.S. 




MANUFACTURED BY 

BYTE SHOP 

OF WESTMINSTER 
14300 Beach Boulevard 
Westminster, California 92683; 
714-894-9131 
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system is a proven winner in the economics of faster 
processing and more work done per day. 

Figure 8 shows part of the satellite control interfac¬ 
ing. The host sends command via appropriate codes on 
the address lines which are picked up by the 74LS138. 
Upon system start-up, the host must reset the End-of- 
File (EOF) latch and reset and start the satellite CPU. 
The host then can issue start I/O signals as needed to 
process the data in logical sequence. 

Also two signals are provided for the host to put the 
satellite in or out of hold status as required. The EOF 
latch tells the host when the satellite has run out of data 
on the input file. A very common way to achieve this is 
to include a final record in the file which contains some 
special characters not found in normal records. The 
satellite examines each input record for this EOF flags 
and then sets the EOF latch to inform the host CPU. The 
HOLD HOST latch is used by the satellite to hold the 
host CPU while flags are being set. This avoids system 
synchronization problems. _ 


INPUT BUFFER »1 BUSY START INPUT »1 



Figure 9. Satellite Control, Part 2. 


Figure 9 continues the satellite control circuits. There 
are four I/O start latches which are set by the host. Each 
latch can take the satellite out of hold status via the 
7430 gate. A 7474 is the satellite hold control. A zero 
from the 7430 is clocked in by 01 and starts the satellite 
by taking the hold line to low. 01 has been used to clock 
the shift at a definite time because the hold line must be 
stable by 02 time. 

The satellite can then query the EXEC BUFFER lines to 
determine which I/O operation to process. When finished, 
the satellite takes down the SET HOLD line. This resets 
the I/O START latches, taking the D input of the 7474 to 
one, and the next 01 latches the satellite into hold status. 
Also, the HOLD SET is enabled only when the 7474 is set 
to run status. The four BUSY lines could be queried by 
the host unit as an aid in synchronizing operations. 
These are not necessarily required, depending on the 
nature of the program in the host. There is an I/O DONE 
flag for the host to use to determine satellite status. 


START INPUT »1 



Figure 10. Query I/O Start. 


Figure 10 shows a query circuit in the satellite. The 
four START I/O lines are clocked into the satellite CPU 
by an address sent to the 74LS138. These four flags will 
be on data lines DB0 through DB3 and can be tested to 
steer the satellite into the corresponding I/O subroutine 
for filling or emptying the selected buffer. 

There must be a pair of both input and output buffers 
to make an effective system. The circuits of Figures 6 
and 7 must be constructed in duplicate to achieve full 
I/O overlap operations. The logic of the system is for the 
satellite to be filling input buffers ahead of the proces¬ 
sor and emptying output buffers behind the processor.D 
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Systems. 




POP 


Ule will deliver a 
D€C PDP-11/03 
Business System 
that Features: 

★ Low prices—you won't believe 
how low! 

★ High reliability 

★ Powerful 16-bit CPU 

★ Unsurpassed software 

★ 1 to 40 megabyte disk systems 





Ideal for all small businesses. 


€xpand as your 
needs grow. 

Your computer can handle 
several terminals at once, so you 
can perform more than one job 
at a time. 

When you expand in the 
future, you can still use your 
current software, or modify it 
as needed. 


Complete system 
includes: 

• Powerful main computer 

• LAI80 High speed line printer 

• VT100 video terminal 

• Disk operating system and Ex¬ 
tended BASIC 

• Interactive accounting package 

★ Inventory—order entry and 
invoicing. 

★ Accounts Receivable 

★ General Ledger—Accounts Payable 
-Check Writing—Sales Analysis- 
Financial Reporting 

★ Payroll 

★ CPA, Legal and Tax 

Ule provide extras: 

• All installation and main¬ 
tenance performed by DEC 
technicians, nationwide. 

• Free installation and 3 months 
maintenance when you pur¬ 
chase system and service from 
Sunshine Computer Company. 

• Prime lease rates for businesses 
and individuals from General 
Electric Credit Corporation. 


In addition, we offer 

★ DEC System installation 

★ DEC monthly maintenance 

★ Attractive lease terms 

★ Three months' free mainten¬ 
ance 

We'll deliver a system to fit your 
needs at a price comparable to 
smaller, less powerful systems. 



Your choice of floppy or hard disk 
systems. 


Vour worries about 
reliability are over. 

DEC is a billion dollar com¬ 
pany that has been producing 
quality systems for many years. 
You can be sure DEC will con¬ 
tinue to back their products for 
many years to come. 


Call now, or come in for a demonstration. Be sure to ask us for our DEC information packet. 

Sunshine Computer Company 

20710 South Leapwood five.•Corson, California 90746 (213) 327-2118 
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MICROCOMPUTERS 


Digital Announces PDP-11 V03-L 

The second of its low-cost “L System” line 
of packaged computer systems, PDP-11 V03-L 
incorporates Digital’s new dual-density RX02 
floppy disk peripheral and the PDP-11/03-L 
microcomputer. 



Standard software for the PDP-11 V03-L is 
the RT-11 operating system, editor, macro 
assembler, and utilities. An extended floating¬ 
point instruction set can boost speed of arith¬ 
metic operations with FORTRAN IV or macro 
developed programs. 

Priced from $10,500, the PDP-11 V03-L costs 
about 30% below its components, if purchased 
separately. Quantity discounts are available. 
For more information contact Digital Equip¬ 
ment Corp., Maynard, MA 01754. 

CIRCLE INQUIRY NO. 121 

New Computer SS50 Compatible 

The JF68 is a new, low cost microcomputer 
system with SS50 bus compatibility. The unit 
is based on the 6800 microprocessor. Sixteen 
slots are provided on the motherboard, which 
mounts in a walnut cabinet. 



The power supply included with the unit has 
sufficient current handling capability to ex¬ 
pand the system for additional RAM/PROM 
memory configurations. 

The CPU board contains a powerful 2K oper¬ 
ating system called JFBUG® that is resident in 
ROM memory. Existing software for any MIK- 
BUG® type system will execute without modi¬ 
fication. An RS-232 or current loop interface up 
to 9600 baud is accomplished through a serial 
I/O card included in the system price. 

An audio cassette interface using the Kan¬ 
sas City Standard recording technique is 
located on a single I/O card. 

The JF68 Computer System is available in 
kit form for $549.95 or fully assembled and 
tested for $749.95. For additional information 
contact JF Products, 1441-5 Pomona Rd., Cor¬ 
ona, CA 91720. All units are shipped postpaid. 
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AJ 1255 Originate/Answer Modem 

This modem features full duplex 1200 BPS 
operation — originate/auto answer — compat¬ 
ible with itself, all of Vadic’s VA34XX modems 
and Anderson Jacobson’s AJ1234 acoustic 
coupler. 



The AJ 1255 is ideally suited for interactive 
TSO, message network operation, distributed 
data processing, etc. With the elimination of 
line turns, the AJ 1255 increases throughput 
4-fold, reduces connect time and maintains 
viable data integrity. 

The AJ 1255 is available without its optional 
telephone for $825 quantity one. For more infor¬ 
mation contact Anderson Jacobson, 521 Char¬ 
cot Ave., San Jose, CA 95131, (408) 263-8520. 

CIRCLE INQUIRY NO. 123 

Horizon 0 Communications System 

The Horizon Communications System is 
controlled by microprocessors and designed 
to serve business customers who require up to 
80 telephones. 



Through the use of multi-button electronic 
telephones, Horizon permits the user to know 
what is happening within the system. Tone 
alerting signals — different from the usual 
ringing of a telephone — distinguish calls from 
outside the system from calls placed internally. 

Other features include the capability to 
swiftly transfer misdirected or ongoing calls to 
other extensions, and to reach frequently called 
numbers within the office by simply pressing 
one button. 

The Horizon Communications System, 
which is still subject to regulatory approval, 
can be directed to restrict specific phones 
from making long distance and local calls, or 
from using WATS lines. A conference feature 
enables as many as five parties (two can be 
from the outside) to speak together on one call 
without going through an attendant. 

For more information contact AT&T, 195 
Broadway, New York, NY 10007, (212) 393-4078, 
Dave Manahan. 

CIRCLE INQUIRY NO. 124 



CROMEMCO 

SYSTEM 3 


0UR , 

List $5990 price $4990 

Features 4 MHz CPU, 32K of RAM, dual PerSci 
floppy disk drive (and provision for installing two 
additional drives), RS232C Interface, Printer 
Interface; assembled and tested, ready to use. 

System 2 — List $3990 $3390 

Z-2 Computer System, Kit, ($595) $499 

Assembled and tested version, List $995 $845 

Z-2D Disk Computer System, Kit, 
List $1495 (order 02-5302-0) $1270 

Assembled/tested version, List $2095 $1780 


CROMEMCO BOARDS 

4 MHz Single Card Computer, 

Kit (order 02-3511 -0) List $395. 335 

Assembled/Tested (02-4511-0) $450 . 382 

Bytesaver PROM Board and PROM 

Programmer, Kit without PROM 

(order as 02-3308-0) List $ 145__ 123 

Assembled/Tested (024308-0) List $245 208 

TU-ART Digital Interface, Kit (order 

as 02-3440-0) List $195. 165 

Assembled/Tested (02-4440-0) $295 . . 250 

Disk Controller Card, Kit (order as 

02-3701-0 List $395 . 335 

Assembled/Tested (024701-0) $595 . 51 5 

TV Dazzler, Kit (02-3501 -0) List $215 182 

Assembled/Tested (024501-0) $350 . 297 


SORCERER COMPUTER SYSTEM 

8K RAM, List $895 (37-5008-0) $787 

16K RAM, List $11 50 (37-5016-0) 101 2 
32K RAM, List $ 1395 (37-5032-0) 1232 

MORROW Discus® assem., List $995 $849 

VECTOR GRAPHIC MZ - 4 MHz Z-80 
Computer System, 32K with 
dual Micropolis drives (315K ea) $3750 $3185 

MICROPOLIS 1041 MacroFloppy® 

in enclosure*, List $695 (order 04-77p1-0) $625 
1042 MacroFloppy® w/case and AC 
power supply, List $795 (04-7702-0) $709 

1053 Dual MetaFloppy® , List $1895 $1695 

•power source and regulator board required. 

Advertised prices include 2% discount for 
cash prepayment For COD’S, Visa, or Master 
charge, add 2% to advertised price (COD 's 
not accepted on system orders.) 

SHIPPING, HANDLING and INSURANCE: 
Assembled Cromemco systems shipped fjeight 
collect. For Z-2D kits, add $12; for Sorcerer and 
floppy disk systems, add $5; for boards, add $2. 
Write for free catalog 

MiniMicroMart, Inc. 

1618 James St., Syracuse NY 13203 
(315) 422-4467 

CIRCLE INQUIRY NO. 85 
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Apple Disk II 
Software at A-VIDD 

A-VIDD has a growing library of 
disc-based practical software. 

Disc General Ledger 

Stores full sales and expense information on 
the Apple Disk. Searches are allowed on 
numerous fields on both sales and expenses. 
Monthly statement generation and expense, 
sales and general summaries are available. 
Price on diskette .... $60.00 

Disk Checkbook Register 
Posting, listing and reconciliation to the bank 
statement are included in the program. 
Complete check information is retained on 
the disk and searches on outstanding 
checks, specific date, payee, item or amount 
are possible. Several different accounts can 
be maintained on one disc. 

Price on diskette .... $35.00 

Memo Calendar 

This program allows you to maintain an 
appointment/reminder calendar of up to 
500 dates with available number of memos 
per date. It also can print all of the memos 
for a given day or month to a printer. 

Price on diskette .... $29.95 

Mailing List 

Mailing List is a professional mailing list 
maintenance program that allows you to 
create and maintain a mailing list of up to 
500 names on a single diskette. You have 
the ability to print all of your list or any 
selected group of names by means of a code 
field associated with each name. Also, the 
names are printed in zip code order so that 
you can take advantage of bundled mail 
discounts from the post office. 

Price on diskette .... $39.95 

Disc Text Editor 

This is a line oriented text editor which 
supports up to 255 columns, adjustable 
margin, replacement of a specified string 
with another string, save text to disc, text 
may be in either upper or lower case, output 
text to printer and justify text. 

Price on diskette .... $60.00 

Form Letter 

This program allows you to use a letter 
created with the Disc Text Editor and a mail¬ 
ing list created with the Mailing List Program 
to print personalized form letters. It features 
replacement of names, titles, address, 
etc. . . . within the body of the letter. The 
same code selection process as in the Mailing 
List Program is available and the letters are 
also printed in zip code order. 

Price on diskette .... $19.95 

PLEASE ADD SHIPPING CHARGES ON 
ALL MAIL ORDERS! 




A-VIDD 

electronics co. 


2210 Bellflower Blvd. 
Long Beach, CA 90815 


(213) 598-0444 


Three Blocks South of the San Diego Freeway 
in the Los Altos Center. 


Hours: 

Mon-Thurs. - 8:30 AM - 5:30 PM 
Fri. - 8:30 AM - 9:00 PM 

Saturday — 10:00 AM to 5:30 PM 


BankAmericard, VISA & Master Charge 
accepted. 


CIRCLE INQUIRY NO. 60 


Data Coupler and Modem 

The D101 Data Coupler provides an auto¬ 
matic interface between a telephone line and 
customer-owned equipment, such as a modem 
or data terminal. It features standard Bell CBT 
functions, operates from a single -1-5 volt 
power supply and requires no adjustment. Sug¬ 
gested retail price is $149.95. 



The D201 Modem converts digital data to 
FSK suitable for telephone line transmission. 
It features automatic answer and disconnect, 
originate and answer modes and standard 
RS-232 interface. The modem operates full 
duplex to a 300 baud data rate. Suggested 
retail price is $249.95. 

Both units are manufactured by Darcom, 268 
N. 115th St., Omaha, NE 68154. For additional 
Information contact Comtempo, Inc., Advertis¬ 
ing & Public Relations, 504 Twin Towers North, 
3001 Douglas St., Omaha, NE 68131. 

CIRCLE INQUIRY NO. 125 


DISKS 


K-204B Disk Controller 

Up to four disk cartridge units with a capaci¬ 
ty of 2V2M-bytes to 24M-bytes per drive can be 
accommodated by the Konan K-204B disk con¬ 
troller for Data General Computers. 



Packaged on one 15” by 15” board the 
K-204B is compatible with D.G., Pertec, Diablo, 
Western Dynex, Microdata, and other similar 
disk drive units. 

The controller is software transparent to 
almost all standard D.G. software packages in¬ 
cluding Data General’s RDOS and Educational 
Data System’s IRIS. 

The K-204B disk controller costs $1176 in 
single quantities. A nine foot cable from the 
CPU to the firsk disk drive is $175. The K-204B 
is sold with an unconditional one year factory 
warranty. For more information contact Konan 
Corp., 1434 N. 27th Ave., Phoenix, AZ 85009, 
(602) 269-2649, Dave Baughman. 

CIRCLE INQUIRY NO. 126 

DISCUS I™ 

The new DISCUS I is a full-size floppy disk 
memory for S-100/8080 microprocessors sys¬ 
tems. The DISCUS I is sold as a complete sys¬ 
tem, completely assembled and tested, with all 
required hardware and software. 

Hardware included in the DISCUS I system 
includes a Shugart 800R full-size disk drive ful¬ 
ly mounted in a custom, all-metal cabinet with 
an independent power supply, a Disk Jockey 
|TM s-100 controller with a capacity for seven 
additional disk drives, and all necessary cables 



Software included in the DISCUS I base 
price features an integrated DISK/ATE™ 
system containing most utilities: Disk Operat¬ 
ing System, File Management, System Debug¬ 
ger, Text Editor, Batch Processor and 8080 
assembler. Also included in the base price is 
BASIC-V™, a virtual disk BASIC with the abil¬ 
ity to address up to two megabytes. 

Price is $995 (plus tax and handling). For 
more information contact Thinker Toys, 1201 
10 th St., Berkeley, CA 94710, (415) 524-5317, 
Neila Richmond. 

CIRCLE INQUIRY NO. 127 


TERMINALS 


PERK for PET 

PERK™ (Professional Encoded Remote 
Keyboard) is a plug-in, typewriter style, alpha¬ 
numeric keyboard designed to enhance the 
operation of the Commodore PET with a great 
variety of applications. 



The PERK standard keyboard makes data en¬ 
try convenient. It shares the PET internal key¬ 
board interface, allowing the two keyboards to 
be used interchangeably. Both are active at all 
times, allowing the operator to use the PERK, 
with its larger size keys, for normal data entry, 
and PET keyboard for numerics or PET’s exten¬ 
sive graphic capabilities. 

Introductory price is $229.95 wired and test¬ 
ed. Full instructions, handy reference card, 
and 90-day warranty are included. For more in¬ 
formation contact George Risk Industries, Inc., 
GRI Plaza, Kimball, NE 69145, (308) 235-4645. 

CIRCLE INQUIRY NO. 128 

TC-3 

The Telephone Cost Control Center, or TC-3, 
is a high performance Automatic Identified 
Outward Dialing (AIOD) system. Based upon a 
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6502 microprocessor, the TC*3 is capable of 
monitoring and logging both incoming and out¬ 
going telephone traffic on as many as 16 separ¬ 
ate lines or extensions simultaneously. 

Equipped with a 40 character per line printer 
and a real-time clock and calendar, the TC-3 
prints the following information for each call: 
Date, Time of Day, Area Code dialed, Exchange 
and Number dialed, duration of call, Line or Ex¬ 
tension Number placing the call. 

As a management tool, the TC-3 will deter¬ 
mine trunk line needs (up or down), peak load 
analysis, WATS lines requirements, depart¬ 
mental telephone budgets, customer/client 
chargeback, incoming traffic analysis. 

For further information contact BRAG Micro¬ 
computers, Inc., 19 Cambridge St., Rochester, 
NY 14607, (716) 271-1971. 

CIRCLE INQUIRY NO. 129 

SWTPC Terminal System 

The terminal, designated the CT-82, will 
work with almost any modem or computer sys¬ 
tem interfaced RS-232 serially from 50 through 
38,400 baud. 



The CT-82 features over one hundred control 
functions operable from either the CT-82’s key¬ 
board or the computer’s program. With its low 
price and graphics capability, it’s ideal for 
business or hobby use. 

The terminal design utilizes a Motorola 6802 
microprocessor and 6845 CRT controller inte¬ 
grated into a modular system which is simple, 
reliable and easy to service. 

The CT-82 is offered in assembled form only 
and sells for $795 ppd. in the Continental U.S. 
For more information contact Southwest 
Technical Products Corp., 219 W. Rhapsody, 
San Antonio, TX 78216, (512) 344-0241. 

CIRCLE INQUIRY NO. 130 


I/O CARDS 


S-100 Expansion for PET 

Forethought Products has available their 
PET to S-100 Interface/Motherboard “Betsi”. 
Betsi is a single circuit board that contains all 
the necessary logic to interface S-100 type 
boards to the Commodore PET. 

Unlike other interfaces which require the ad¬ 
dition of external chassis, S-100 backplanes, or 
special cable assemblies, Betsi attaches 
directly to PET’s memory expansion connector 
and provides both interface logic and four 
S-100 slots on a single compact circuit board. 
Betsi operates with any S-100 power supply 
and doesn’t interfere with use of PET’s parallel 
or IEEE ports. 

On-board features also include sockets and 
decoding circuitry for 8K of PROM memory 
(2716). Future PET software in PROM will plug 
directly into Betsi with no additional hardware 
needed. 

Betsi is currently available from stock in 
either kit or assembled form. All parts and full 
documentation are included at $119 kit 
(includes one S-100 connector) and $165 
assembled and tested (includes four S-100 
connectors). For more information contact 
your local dealer or Forethought Products, 
87070 Dukhobar Rd., Eugene, OR 97402. 

CIRCLE INQUIRY NO. 131 


SWITCHBOARD™ 



An I/O board for S-100 systems, SWITCH¬ 
BOARD has four parallel ports and two RS232/ 
TTY serial ports plus strobe and attention 


bility in interfacing various types of peripher¬ 
als. Each parallel port can be switched for in¬ 
put or latched output. Both serial ports can be 
switched to any of sixteen baud rates from 110 
to 19K. Each strobe and attention port flip-flop 
can be switched for positive or negative pulsing. 

Price is $199 kit and $259 assembled. For 
more information contact Thinker Toys, 1201 
10th St., Berkeley, CA 94710, (415) 524-2101, 
Hilda Sendyk. 

CIRCLE INQUIRY NO. 132 


MEMORY CARDS 


16K Static RAM 

SupeRam™ 16 is a 16K static memory board 
for S-100 microcomputer systems. 

SupeRam 16 is a complete kit featuring four 
independently addressable and write-protect¬ 
able 4K blocks. 



The super-efficient design uses just eleven 
ICs to keep the board uncrowded and trouble- 
free. The board was designed to meet the pro¬ 
posed IEEE Standard for S-100, insuring full 
compatibility with all S-100 systems. All sig¬ 
nals are fully buffered, including address and 
data lines. 

Price is $299. For more information contact 
Thinker Toys, 1201 10th St., Berkeley, CA 
94710, (415) 524-5317, Neila Richmond. 

CIRCLE INQUIRY NO. 133 

S-100 Card Holds and Programs 
2716, 2708 PROMs 


The DATABANK PROM programming and 
storage board holds a maximum of eight TMS 
2716 or 2708 PROMs (16K or 8K bytes). The 



6800 HARDWARE and N 
SOFTWARE at A-VIDD 


6800 Memory Boards: 

SWTPC 8K Kit . $200.00 

SWTPC 16K Assembled . $400.00 
16K additional for above $250.00 
MSI 16K Assembled . . . $450.00 

6800 Software: 

Smoke Signal Text Editor $ 29.00 
Smoke Signal Text 

Processor. $ 39.95 

Smoke Signal Assembler. $ 29.00 

Computerware Random BASIC 
for Smoke Signal Disc .. $ 89.95 


All TSC Software for SWTPC 
Flex System 

FORTH: 

Word oriented interactive compiler 
interrupter. Totally structured 
language where you define 
your own words 

and syntax. $ 50.00 

Strubal Compiler Package: 

This powerful language 

includes compiler, editor 

and linking loader. Price 

on diskette. $ 200.00 

New Intelligent Terminal: 

Micro Term Mime-1: 

This terminal mimics four 
popular terminals with the 
flip of a switch, ACT IV, 

ADM3A, DEC VT-52 or 
Hazeltime 1500. 


Assembled price. $795.00 

Non-Glare CRT. $825.00 


SWTPC CT-82 Terminal: 

This intelligent terminal with 
128 separate functions. 

Up to 92 characters per 
line and up to 22 lines. 

Software graphics 
commands for specialized 
displays. Capable of using 
a light pen. Many more 
features. 

Price assembled is. $795.00 


A-VIDD 

electronics co. 


2210 Bellflower Blvd. 
Long Beach, CA 90815 


(213) 598-0444 


Three Blocks South of the San Diego Freeway 
in the Los Altos Center. 

Hours: 

Mon-Thurs. - 8:30 AM - 5:30 PM 
Fri. - 8:30 AM - 9:00 PM 

Saturday - 10:00 AM to 5:30 PM 
BankAmericard, VISA & Master Charge 
accepted. 
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New York City 
and 

Long Island 


If You Want Professional Service 
In A Casual Atmosphere — 

And A Large Variety of Equipment 


BUSINESS APPLICATIONS 

General Ledger, Inventory, Accounts Payable, Receivable, Word Processing 


GENERAL APPLICATIONS 

Northstar Mailing Label Program . . . $45 
Northstar Macro Assembler... $65 


STOCK MARKET PACKAGE - (Unique) 

Makes Ticker-Tape Obsolete 
Send $2.00 For Descriptive Brochure And Much More 


BVTE SHOP 

the affordable computer store CIRCLE INQUIRY NO. 68 


130 East 40th Street 
New York, NY 10016 
(212) 889-4204 
(corner Lexington Ave.) 


2721 Hempstead Turnpike 
Levittown, NY 11756 
(516) 731-8116 
(Just E. of Wantagh Pkway.) 


11-7 _ Tues, Thru Fri _ 12 to 8 

10-5 Saturday 10 to 5 


Apple II is at The Computer Store 



The Apple® II, today’s most popular personal computer, is at The 
Computer Store. Along with the latest in Apple peripherals. Like 
the new Disk™ II floppy disk drive. Or, printer and communica¬ 
tions interfaces. And, the latest in software including the new 
Apple/Dow Jones Stock Quote Reporter. The compact Apple II 
gives you 48K RAM memory with full color graphics and high 
resolution graphics. It’s the most powerful computer in its price 
range. 

At The Computer Store, we have more than ever before in 
microcomputers, memories, terminals and peripherals. All backed 
by a technical staff and a full service department. Stop in today, 
you’ll find more than ever before at The Computer Store. 


The Computer Store 

820 Broadway, Santa Monica, California 90401 (213) 451-0713 
The Original Name In Personal Computer Stores 

Store Hours: Thes.-Fri., Noon-8pm, Saturday, 10am-6pm 

Located two blocks north of the Santa Monica Freeway at the Lincoln Blvd. exit. 

Phone and mail orders invited. BankAmericard/Visa and Master Charge accepted. 


board will also program PROMs via two special 
sockets. One of these sockets provides a con¬ 
nection to an external programming station 
while the other socket allows the programming 
of PROMs on the DATABANK. 

Each of the eight PROMs may be individual¬ 
ly switched into or out of the system address 
space. In addition, the entire board can be 
disabled and enabled by I/O commands. 

The board is available in kit form with or 
without RAM. For prices and more information 
contact Objective Design, Inc., P.O. Box 20325, 
Tallahassee, FL 32304, (904) 224-5545. 

CIRCLE INQUIRY NO. 134 

32K Static RAM Board 

The SuperRAM™ 32K static RAM board 
S-100 memory uses the National 5257 or the Tl 
equivalent 4044 4Kx1 NMOS memory chips 
and can be run at 2 MHz for standard 8080 sys¬ 
tems or 4 MHz for Z-80 systems. 



A phantom option has been provided for 
CPUs using this line. All control signals, ad¬ 
dresses and data lines are fully buffered. Each 
16K block is independently addressable and 
write protected. This board contains only 
seven support ICs and the typical power con¬ 
sumption is 2.6 amps. 

Prices are $649 kit, $699 assembled. For 
more information contact Thinker Toys, 1201 
10th St., Berkeley, CA 94710, (415) 524-2101, 
Hilda Sendyk. 

CIRCLE INQUIRY NO. 135 


POWER SUPPLIES 


The Disk SystemSource 

This unit is designed to power not only sys¬ 
tem mainframes, but also 1-4 disk drives, 
printers, PROM programmers, etc. DC supply 
ratings are 8 volts at 24 amps, 16 volts at 4 
amps, -16 volts at 4 amps, and 28 volts at 4 
amps (to be regulated to 24 VDC for disk drives). 



Available separately or in system mainframe 
with matching disk cabinet. Dealer and OEM 
inquiries invited. For more information contact 
Data-tronics, 1671 Timmy Dr., Hamilton, OH 
45011. 

CIRCLE INQUIRY NO. 136 

Power Module 

Gentron introduces the S Series of POWER- 
THERM® SCR hybrid circuits. Nine basic cir¬ 
cuit types are available with voltages to 1200 
volts and currents to 110 amps. Modules offer 
significant advantages including a low thermal 
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QUEST Cosmac Super Elf Computer $106.95 


Compare features before you decide to buy any 
other computer. There is no other computer on 
the market today that has all the desirable bene¬ 
fits of the Super Elf for so little money. The Super 
Elf is a small single board computer that does 
many big things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Tiny Basic, ASCII 
Keyboards, video character generation, etc. 
The Super Elf includes a ROM monitor for pro¬ 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in¬ 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip 
operating with the unique Quest address and 
data bus displays before, during and after 
executing instructions. Also, CPU mode and in¬ 
struction cycle are shown on several LED indica¬ 
tor lamps 

An RCA 1861 video graphics chip allows you to 
connectto your own TV with an inexpensive video 
modulator to do graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 

A 24 key HEX keyboard includes 16 HEX keys 
plus load, reset, run, input, memory protect. 


memory select, monitor select and single step 

Large, on board displays provide output and op¬ 
tional high and low address. There is a 44 pin 
standard connector for PC cards and a 50 pin 
connector for the Quest Super Expansion Board 
Power supply and sockets for all IC’s are in¬ 
cluded in the price plus a detailed 90 page instruc¬ 
tion manual. 

Many schools and universities are using the 
Super Elf as a course of study. OEM's use it for 
training and research and development. 
Remember, other computers only offer Super Elf 
features at additional cost or not at all. Compare 
before you buy. Super Elf Kit $106.95, High 
address option S8.95, Low address option 
$9.95. Custom Hardwood Cabinet with drilled 
and labelled front panel $24.95. NiCad Battery 
Backup Kit S4.95. All kits and options also come 
completely assembled and tested. 

Questdata. a 12 page monthly software publica¬ 
tion for 1802 computer users is available by sub¬ 
scription for $12.00 per year. 

Tiny Basic for ANY 1802 System 

Cassette S10.00. On ROM Monitor $38.00. 
Super Elf owners, 30% off. Object code listing or 
paper tape with manual $5.50. 

Original ELF Kit Board $14.95. 


Super Expansion Board with Cassette Interface $89.95 


This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K of low power RAM fully address¬ 
able anywhere in 64K with built-in memory pro¬ 
tect and a cassette interface. Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or Tl 
2716) and is fully socketed ($12.00 value). 
EPROM can be used for the monitor and Tiny 
Basic or other purposes. 

A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read/write software, (relocatible cassette file) 
another exclusive from Quest. It includes register 
save and readout, video graphics driver with 
blinking cursor and block move capability. The 
Super Monitor is written with subroutines allow¬ 
ing users to take advantage of monitor functions 


simply by calling them up. Improvements and 
revisions are easily done with the monitor. If you 
have the Super Expansion Board and Super 
Monitor the monitor is up and running at the push 
of a button. 

Other on board options include Parallel Input 
and Output Ports with full handshake They 
allow easy connection of an ASCII keyboard to the 
input port RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S-100 slots for 
static RAM or video boards. A Godbout 8K RAM 
board is available for $127.95. Parallel I/O Ports 
S9.85, RS 232 $4.50, TTY 20 ma l/F SI.95, 
S-100 $4.50. A 50 pin connector set with ribbon 
cable is available at $12.50 for easy connection 
between the Super Elf and the Super Expansion 
Board. 

The Power Supply for the Super Expansion Board 
is a 5 amp supply with + 8v ± 18v + 12v - 5v. 
Regulated voltages are ±5v & +12v $29.95. 
-12 volt optional. Deluxe version includes the 
case at $39.95. 


P.O. Box 4430N Santa Clara, CA 95054 
^For will call only: (^08) 988-1640 
^ 2322 Walsh Ave. ^ 

vwt. 
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51 CD4006 

1.89 CD4007 

.35 CD4008 

.35 CD4009 

.35 C04010 

.72 C04011 

35 CD4012 

.67 C04013 

.67 CD4014 

67 C04015 

.91 CD4016 

.91 CO4017 

.95 CD4018 

106 CD4019 

1.95 CD4020 
.67 CO4021 
.89 CD4022 

CO4023 
CD4024 
.90 CD4025 

67 CD4026 

1.90 CO4027 

190 CD4028 

2.95 CD4029 

.35 CD4030 

.87 CD4035 

.35 C04040 

89 CD4042 
1.15 C04043 

95 CD4044 

90 C04046 

2.92 CD4049 

1.35 CD4050 

1.20 CD4051 
695 CD4060 
1.35 CO4066 

1.35 CO4068 

1.60 C 04069 
1.60 C04070 

1.50 CD4071 
1.60 C04072 

1.15 CD4073 

1.56 CO407S 

110 CD4076 
1.10 C04078 

110 C04081 

1.10 C04082 

1.10 C04116 
110 C04490 

1.10 C04507 

1 10 C04508 

1.10 C04510 


2.25 

11.95 

2.25 


2.95 

15.95 


CLOCK MODULES Complete alarm docks 
ready lo hook up with transformer and 
switches. Very compact with .50" and 
.84" digits. 

MA1002A. C or E .50 
102P3 Transformer 
MA1010A, Cor E .84" 

102P2 Transformer 
Special transformer and sis 
switches when purchased 
w/module 

MAI 003 car module .3" 
green fluor. display 

RESISTORS % watt 5* 

10 per type .03 1000 per type .012 

25 per type .025 350 piece pack 

lOOpertype .015 5pertype 6.75 

KEYBOARDS 

56 key ASCII keyboard kit $62 50 
Fuly assembled 72.50 

53 key ASCII keyboard kit 55 00 

Fuly assembled 65.00 Enclosure 14.95 

LEDS 
RedTOlS 

Green. Orange. Yellow T018 
Jumbo Red .zu 

Green. Orange. Yellow Jumbo .25 

Cllpllte LED Mounting Clips 8751.25 
(specify red. amber, green, yellow, clear) 
CONTINENTAL SPECIALTIES In stock 
Complete line of breadboard test equip 
. .- - 5128.95 


20 


it Freq. Ctr. 


13.95 

22.00 

13.95 

9.95 

7.40 


8T09 

8T10 

8T13 

8T20 

8T23 

im 

8T25 

5"6 

6T28 

8T97 

8T98 


2101-1 
2102-1 
2102AL-4 
21F02 
2104A-4 
2107B 
2111-1 
2112-2 
2114 
4116 
2513B 
21 L 02-1 
MM5262 
MM92B0 
MM5320 
MM5330 
P04110-3 
P0411D-4 
P5101L 
420OA 
82S25 
91L02A 
HD01&5-5 
MM57100 
GIAY385001 
vi M6S71A 


CLOCKS 

MM5309 

MM5311 

MM53-2 

MM5313 

MM5314 

MM5315 

MV5316 

MV 

MM5369 

MM5&41 

MM5865 

CT7001 

CT7002 

CT7010 

CT7015 

MM5375AA/N 

MM5375AB/N 

7205 

7207 

not 

7209 

DS0O26CN 

0S0056CN 

MM53104 


PROM 

1702A 

N82S23 

N82S123 

N82S126 

N82S129 

N82S131 

N82S136 

N82S137 

2708 

DM8577 

8223 

2716T1 

2716 Intel 

CRYSTALS 


2 9b 

3 n 

3.75 


4.50 

4.50 

4.25 


DIGITAL THERMOMETER $41.50 

Batt. oper. General purpose or medical 
32*-230*F. Disposable probe cover 
±.2° accuracy. Comp. Assy, in 
compact case 
COMPUTER BOARD KITS 
8K RAM Board Kit 5134.95 

4K EPROM Kit 114.95 

t/o Board Krt 44.50 

Extender Board w/connector 12.50 

Video interlace board kit 125.00 

16K EPROM board kit w/o PROMS 74.50 
16K Static RAM board kit 395.00 
- * r Floppy Disk Kit $665 00 

Drive Kit 


Additional Drive Ki 


415.00 


4.00 

5.00 

13.95 

9.95 
? 80 
1.75 

6.95 
4.50 
105 
9 M 


10 MHz 
18 MHz 
20 MHz 
32 MHz 
32768 MHz 
1.8432 MHz 
3.5795 MHz 
2 0100 MHz 
2.097152 MHz 
2.4576 MHz 
3.2768 MHz 

5 0688 MHz 
5.185 MHz 
5.7143 MHz 

6 5536 MHz 
14.31818 MHz 
18.432 MHz 
22.1184 MHz 

CONNECTORS 


SPECIAL PRODUCTS 

MM5865 Stoowatch Timer 9.00 
PC board 7.50 

Switches Mom. Pushbutton .27 
3 pos. slide .25 

HO0165-5 6.95 


$229.00 


Counter Board Kit 
Operates 5-18 Volt OC to 5 MHz 
tvp .125’ LED display 10.50 
Voice actuated switch 50 
Paratronics 100A Logic 
Analyzer Kit $224.00 

Model 10 Trigger 
Expander Kit 
Model 150 Bus 
Grabber Kit $369.00 

TRANSFORMERS 
6V 300 ma 3.25 

12 Vol 300 ma transformer 1.25 


" *dge 2.00 MAN3 


MICROPROCESSOR 

6800 17.50 

6802 24.95 

8080A with data 8.95 
8085 27.00 

Z80 29.95 


KEYBOARO ENCOOERS 

AY5-2376 SI2 50 

AY5-3600 13 50 

74C922 5.50 

74C923 5.50 

HD0165-5 8.95 

1C Tesl Clips 


TRANSISTORS 

2NI893 
2N2222A 
2N2369 
2N2904A 
2N2907A 
2N3053 
2N3638 
2N3643 
2 N3904 

8N8808 

2N3C55 

2N4400 

2N4401 

2N4402 

TIP31 

TIP33A 


12.6V CT 600 ma 
12V 250 ma wail plug 
12V CT 250 ma wall pit 
24V CT 400 ma 
10V 1.2 amp wall plug 
18V 6 amp 
DISPLAY LEOS 

. CA .270 2.90 

CC .125 .39 
MAN72/74 CA/CA 300 1.00 

0L704 CC 300 1 25 

DL707/OL707R CA 300 1.00 


12.95 


DL727/728 
DL747/750 
DL750 
FND359 
FN050G/507 
FN0503/510 
FMM0CM07 

3 digit Bubble 

4 digit bubble 
DG8 Fluorescent 
0G10 Ruorescent 

5 d git 14 pin display 
NSN69 9 digit display 
7520 Clairex photocells 
TIL311 Hex 

COMPUTER GRADE CAPS 

. 200V 


CA/CC .500 1.90 
CA/CC .600 1.95 
CC .600 1.95 
CC .357 .70 
CC/CA 500 1 35 
C& CA 500 90 

CC/CA 800 2.20 
.60 
.80 


2000 

ran 

HO 9 
MM 
& i n 
6100 
7700 
8000 
9400 


sov 


2 so 

3.00 

3.00 

3 CO 
2 80 
2 53 
3.00 
2 50 


Auto Clock Kit $15.95 

DC dock with 4-.50” displays. Uses National 
MA-1012 module with alarm option. Includes 
light dimmer, crystal timebase PC boards. Fully 
regulated, comp, instructs. Add $3.95 for beau- 
tiful dark gray case. Best value anywhere. 


RCA Cosmac VIP Kit 229.00 

Video computer with games and graphics. 


Not a Cheap Clock Kit $14.95 

Includes everything except case. 2-PC boards. 
6-.50" LED Displays. 5314 clock chip, trans¬ 
former, all components and full instrucs. Green 
and orange displays also avail. Same kit w/.80 
displays. Red only. $21.95 


60 Hz Crystal Time Base Kit $4.40 

Converts digital clocks from AC line frequency to 
crystal time base. Outstanding accuracy. Kit in¬ 
cludes: PC board, 1C, crystal, resistors, ca¬ 
pacitors and trimmer. 


Digital Temperature Meter Kit 

Indoor and outdoor. Switches back and forth. 
Beautiful. 50" LED readouts. Nothing like it 
available. Needs no additional parts for com¬ 
plete, full operation. Will measure -100° to 
+200°F, tenths of a degree, air or liquid. 
Very accurate. $39.95 

Beautiful woodgrain case w/bezel $11.75 


Sinclair 3 1 /? Digit Multimeter 

Batt./AC oper. 1 mV and .1NA resolution. Resis¬ 
tance to 20 meg. 1% accuracy. Small, portable, 
completely assem. in case. 1 yr. guarantee. Best 
value ever!$59.95 


NiCad Battery Fixer/Charger Kit 

Opens shorted cells that won’t hold a charge 
and then charges them up, all in one kit w/full 
parts and instructions. $7.25 


Video Modulator Kit $8.95 

Convert your TV set into a high quality monitor 
without affecting normal usage. Complete kit 
with full instructions. 


PROM Eraser 

Ultraviolet, assembled 


$34.50 


2.5 MHz Frequency Counter Kit 

Complete kit less case $37.50 

30 MHz Frequency Counter Kit 

Complete kit less case $47.75 

Prescaler kit to 350 MHz $19.95 


Clock Calendar Kit $23.95 

CT7015 direct drive chip displays date and 
time on .6" LEDS with AM-PM indicator. 
Alarm/doze feature includes buzzer. Complete 
with all parts, power supply and instructions, 
less case. 


1978 1C Update Master Manual 

19781C Update Master Manual $19.50. Com¬ 
plete 1C data selector, 2175 pg. Master refer¬ 
ence guide. Over 42,000 cross references. 
Free update service through 1978. Domestic 
postage $3.50. Foreign $5.00. 19791C Update 
available late Jan. $30.00. 


1 Stopwatch Kit 

S2^5| 

1 Full six digit battery operated. 

2-5 volts. I 

1 3.2768 MHz crystal accuracy. Times to 59 1 

1 min.. 59 sec., 99 1/100sec. Times std., split 1 

1 and Taylor. 7205 chip, all components minus 1 

case. Full instructions. 


D Connectors RS232 


25 Pin Subminiatures 


DB25P 2.95 

DE9P 1.50 

DB25S 3.95 

DE9S 1.95 

Cover 1.50 

DA15P 2.10 

RS232 Complete Set 6.50 

DA15S 3.10 

S-100 Computer Boards 


8K Static RAM Kit 

$127.00 

16K Static RAM Kit 

265.00 

24K Static RAM Kit 

423.00 

32K Dynamic RAM Kit 

449.00 

64K Dynamic RAM Kit 

945.00 

8K/16K Eprom Kit (less PROMS] 

i $89.00 

Video Interface Kit 

$139.00 

| Motherboard $39. Extender Board $8.99 J 


TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax. 
BankAmericard and Master Charge accepted. 

Shipping charges will be added on charge cards. 


FREE: Send for your copy of our NEW 1978 
QUEST CATALOG. Include 28? stamp. 


JANUARY 1979 
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UNDER NEW MANAGEMENT 


Lawndale 


COMPUTER COMPONENTS INC 
4705 ARTESIA BLVD. 
LAWNDALE, CAUF. 902S0 

(213)370-4842 


CCI 

35BML 

OF THE 

S2®1M 


PolyMorphic 

System 8813 


■ 32K RAM 

■ DUAL DISK DRIVES 

■ WORD PROCESSING 
SOFTWARE 

■ XEROX-DIABLO-PRINTER 

■ REG. 6690 


SPECIAL!! 

$ 6395 


resistance .4° C/W maximum V J-C, isolation 
and internal interconnects. By using these 
modules, significant economic and perfor¬ 
mance gains can be achieved over discrete 
devices. 

Prices start at $20 each in 100 piece quan¬ 
tity. Delivery is about 3-4 weeks stock. For 
more information contact Gentron Corp., 6667 
N. Sidney PI., Milwaukee, Wl 53209, (414) 
351-1660, Lance Kaufman. 

CIRCLE INQUIRY NO. 137 


COMPONENTS 


Silent Ten-Slot Motherboard 

This ten-slot version of Artec Electronics’ 
16-slot, silent, totally shielded motherboard is 
intended for use in compact systems with 
large memories. The ten slot configuration 
allows the processor and peripherals to be 
condensed into a smaller package, without 
large amounts of spurious noise in the bus lines. 



The board features sturdy, one-eighth-inch 
FR4 glass epoxy construction and substantial 
ground traces. It also features Artec’s PRC ter¬ 
mination technique, which terminates each 
S-100 bus line in an optimum impedance with¬ 
out increasing the zero-state leading of the bus 
drivers. The board comes drilled to mount in 
the Imsai chassis and can be easily drilled to 
fit other chassis by the user. 

Price is $115 assembled and tested in single 
quantities. For more information contact Artec 
Electronics, Inc., 605 Old County Rd., San 
Carlos, CA 94070, (415) 592-2740, Robert Jones. 

CIRCLE INQUIRY NO. 138 

PCM Line Filter 

The Intel® 2912 PCM (Pulse Code Modula¬ 
tion) Filter is a fully integrated line filter for 
digital telephone systems. The new semicon¬ 
ductor device includes transmit and receive 
filters, an input amplifier, a 50/60 Hertz notch 
filter and an independent output power ampli¬ 
fier. It meets the demanding specifications of 
digital Class 5 central office filters with no ex¬ 
ternal components or frequency response ad¬ 
justments. 

The PCM filter is a companion piece to the 
CODEC (coder/decoder) which converts the 
analog telephone signal to digital PCM and 
vice versa. The filter has two independent sec¬ 
tions, transmit and receive. The transmit por¬ 
tion passes the analog outgoing signals that 
the CODEC should encode and filters any that 
the CODEC should not encode. The receive 
portion smooths the analog incoming signals 
after they have been decoded by the CODEC. 

The filter removes extraneous high frequen¬ 
cy components, and it corrects the 1000 to 
3300 Hertz performance to flatten the voice 
band frequency response of the system. The 
input amplifier for the transmit section and an 
independent power amplifier for receive 
minimize the number of extra components re¬ 
quired to build a complete system and permit 
independent gain adjustments in each direction. 

The 2912 is packaged in a standard 16-pin 
DIP and priced at $22.80 in 100 piece quanti¬ 
ties. For more information contact Intel Corp., 
3065 Bowers Ave., Santa Clara, CA 95051, (408) 
249-8027, Rob Walker. 
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LITERATURE 


RAINBOW 

Subscription orders are now being accepted 
for the independent User Newsletter dedicated 
to the Apple II personal computer. The $15.00 
subscription price includes all ten issues of 
volume 1, the first issue being December 1, 
1978. The Rainbow will include items of in¬ 
terest solely to Apple II owners. Share discov¬ 
eries, programs, experiences, innovations, and 
anecdotes — internationally. 

Send subscription orders, articles, letters, 
software (for review, exchange or sale) to THE 
RAINBOW, P.O. Box 43, Audubon, PA 19407. 
B/A, Visa, MC, check or money orders ac¬ 
cepted. Sorry no C.O.D. or billing. Overseas 
orders include $10.00 for airmail postage if 
desired. For more information write to same 
address given above. 

CIRCLE INQUIRY NO. 140 

Worldwide FAX Standards Explained 

A booklet for fax users called Understanding 
Facsimile Communications Standards ex¬ 
plains international compatibility standards. 
The booklet provides history, background, and 
the details of international digital (or “group 
3 ”) facsimile communications standards 
recently recommended by the study group of 
the United Nation’s Consultative Committee 
for International Telephone and Telegraph. 
These standards (expected to be confirmed at 
CCITT’s 1980 plenary session) will facilitate 
communications between digital equipment 
made by many manufacturers in many coun¬ 
tries, and will play an important role in making 
digital facsimile a universal communications 
device. 

This convenient, envelope-sized booklet in¬ 
cludes definitons for facsimile “groups’’, and 
Group 3 recommended standards for paper 
size, scanner and resolution, codes, modems, 
and handshake protocols, as well as discus¬ 
sion of the significance and present status of 
the standards. 

The booklet may be obtained from Product 
Management, Graphic Sciences, Inc., Cor¬ 
porate Drive, Commerce Park, Danbury, CT 
06810, (203) 792-6000, Ext. 230. 

CIRCLE INQUIRY NO. 141 


SOFTWARE 


8080 Checkers 

TCD Incorporated has a checkers program 
that is capable of playing a very challenging 
game of checkers. The program can be set to 
play at two levels of difficulty (four and six 
move look ahead). 

At level four the program will respond in less 
than four seconds and at level six the program 
will typically respond in less than 60 seconds 
and rarely more than 120 seconds. 

An interesting feature is that it randomly 
selects between equal moves — some that have 
beaten it once, cannot duplicate their feat. 

The checker board is imaged on the video 
display using the full height of the screen and 
3 A the width thus allowing play without a 
separate checker board. 

Hardware required is an 8080/Z-80 computer 
with 12K RAM and a memory mapping display 
such as SOL, VDM-1 orTRS-80. The software is 
distributed on CUTS cassette tape (orged at 0) 
and on North Star diskette (orged at 2A00H). 

Prices are $19.50 for cassette and $24.50 for 
diskette with generous discounts available to 
dealers. Documentation includes all the 
necessary patches to allow 8080 Checkers to 
run on any system meeting the above hardware 
requirements and will run on a SOL as shipped. 

For more information contact TCD Inc., P.O. 
Box 58742, Houston, TX 77058, (713) 486-0291. 
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Network Software for DECSYSTEM-20 

DECnet-20 network software for the DEC- 
SYSTEM-20 family of computer systems, 
enables users to interconnect all major Digital 
computers and operating systems. 

DECnet-20 is based on Digital Network Ar¬ 
chitecture protocols and runs under the 
TOPS-20 operating system. It permits task-to- 
task (program-to-program) communication be¬ 
tween a DECSYSTEM-20 computer and any ad¬ 
jacent network node—another DECSYSTEM-20, 
a VAX-11/780 system or PDP-11 computer. 
DECnet messages sent and received by the 
user programs can be in any data format. 

DEC-net-20 software price is $5,000 for a 
single-system license fee. For more informa¬ 
tion contact Digital Equipment Corp., Maynard, 
MA 01754. 

CIRCLE INQUIRY NO. 143 

QuickTax Individual Tax Return 
Program for 1978 

This system will calculate and print out all 
figures and taxes for the following government 
tax forms and schedules: Form 1040A, Form 
1040 which includes Schedule A, Schedule TC, 
Schedule G, Schedule R, Form 4625, Form 
3468, Form 4726. Programs are also available 
for Schedules B, C, SE and Form 2210. 

The QuickTax programs are written in Micro- 
polis BASIC and require a computer with a 
minimum of 48K memory, a Micropolis Mod II 
disk drive, and printer. Programs are supplied 
on diskettes, and include documentation and 
instruction manual. 

The system cost will be between $250 and 
$500, depending on the number of schedules 
ordered. For more information contact Quick¬ 
Tax, A Div. of J.A. Abbott, Inc., 60 Mason St., 
Staten Island, NY 10304. 

CIRCLE INQUIRY NO. 144 


MISCELLANEOUS 


TP-40 Ticket Printer 

The TP-40 Ticket Printer is designed for POS 
terminals, weighing systems, ticket printing or 
any other application requiring the printing of 
document forms. 



The printer uses a 40-column impact mech¬ 
anism which prints a 64 character ASCII alpha¬ 
numeric set in a 5x7 dot matrix pattern. The 
microprocessor controlled serial interface can 
accept either RS232C or 20MA current-loop 
data at any of 8 selectable baud rates, ranging 
from 110 to 9600. 

The complete TP-40 Ticket Printer is priced 
at $599 in quantities of 100. The mechanism 
and interface assembly without casework is 
$460 in quantities of 100. Delivery is 2-6 weeks 
ARO. For more information contact Micro Peri¬ 
pherals, Inc., 2099 W. 2200 S., Salt Lake City, 
UT 84119, (801)973-6053. 

CIRCLE INQUIRY NO. 145 

New Dust Covers Protect Equipment 

Cover Craft has a new line of high quality 
protective dust covers to fit all popular brands 
of computers and peripherals. 

Hundreds of sizes are available, each de¬ 
signed to precisely fit a specific model. Keep¬ 


ing components clean and dust free will great¬ 
ly extend the useful life of costly equipment. 



Each cover is custom designed then hand 
cut from high quality textured flexible vinyl. All 
seams and edges are machine stitched for 
maximum strength. 

For more information contact Cover Craft, 
P.O. Box 555, Amherst, NH 03031, (603) 
673-8592, David Mackey. 

CIRCLE INQUIRY NO. 146 

Adapt-A-Flex Coupling 

The new Adapt-A-Flex coupling adds versa¬ 
tility, convenience to the line of paddle type 
automatic bin level indicators produced by 
Monitor Manufacturing. 




CCI 

instrument 



HI PL0T “ 

• A true digital plotter — 
not a kit, it is ready to use 

• Built to plot by the nation’s 
largest manufacturer of 
plotters 

• Professional in 
performance yet personal 
in price . . . $1085 


The Adapt-A-Flex unit threads directly into 
the short, solid shaft of all Monitor paddle type 
bin level controls now being produced. The 
user can change — in the field — from a solid 
shaft to a flexible shaft without changing the 
seal, basic coupling assembly or paddle. 

For more information and prices contact 
Monitor Manufacturing, Drawer AL, Elburn, IL 
60119. 

CIRCLE INQUIRY NO. 147 

Communication Monitoring System 

The Model 500 Data Communications Per¬ 
formance Monitoring System is a user oriented 
approach to the evaluation of a communica¬ 
tions network. 



It consists of a series of modules which cap¬ 
ture specific information about the com¬ 
munications line and then presents that infor¬ 
mation in a statistical format. 

The system uses a modular concept so that 
it can be configured to each user’s needs. The 
power supply is sufficient to power the printer 
and 11 additional modules. 

For more information contact Questronics, 
Inc., c/o Ross Clay Advertising, 1390 S. 1100 E., 
Salt Lake City, UT 84105. 
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ALSO DEALERS FOR: 

CENTRONICS 

IMSAJ 

POLYMORPHICS 
CROMEMCO 
OKIOATA 
APPLE 
NORTH STAR 
INFO 2000 

ALPHA MICRO SYSTEMS 

CYBERCOM 

VISTA 

TECHNICAL DESIGN LABS 
VECTOR GRAPHICS 
TARBELL 

OK MACHINE AND TOOL 

VECTOR ELECTRONICS 

SEALS 

SOROC 

MICROPOLIS 

THINKERTOYS 

PLUS MANY MORE - JUST ASK 


Van Nuys 

COMPUTER COMPONENTS INC. 
5848 SEPULVEDA BLVD. 

VAN NUYS, CALIF. 91411 

(213)786-7411 
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NORTH STAR 

Now DOUBLE or SINGLE 
Density Floppy Disk! 

COMPLETE MINIFLOPPY DISK 
SYSTEM, single density w/BASIC 
and drive, Kit, List $699 $529 

Double density version of above, Kit 

List $699 (order 01-7735-1) $589 

Factory assembled, double density 

List $799 (01-7745-1) $689 



HORIZON 1, single density, Kit 
List $1599 (01-3501-0) $1249 

Assembled version of above, List $1899 $1499 
Double density version. Kit, List $1599 $1349 
Double density. Assembled, List $1899 $1599 

HORIZON 2, single density, Kit 
List $1999 (order as 01-3502-0) $1599 
Assembled version of above, List $2349 $1839 
Double density version, Kit, List $1999 $1699 
Double density, Assembled, List $2349 $1939 

4MHz Z-80 CPU Board, Kit, List $199 
ZPB-A (order as 01-3101-0) $169 


SUPER BUYS ON 
MEMORY BOARDS 

NORTH STAR 16K 4 MHz RAM Board 

Kit, List $399 (01-3216-0) $269 

Assembled, List $459 $309 

CROMEMCO - SAVE $300 
16K RAM Board, factory assembled 
List $795 (02-4216-0) OUR price $495 

SOLID STATE MUSIC 16K Static 
RAM Board, Kit, List $347 $298 

MORROW SupeRAM 16K Static Board 

450ns, Kit, List $299 Add $35 $269 

Assembled, List $334 for4MHz $304 

VECTOR 8K Static, Assm. $245 $209 
16K Static, Assembled, $485 $415 

IMSAI32K Dynamic RAM, L.P., paging 

option, hidden refresh, addressing 

on 4K boundaries, Assm., List $895 $715 

SD COMPUTER ExpandoRAM, 32K 

with 8K, Kit, $189 

with 16K, Kit $237 

with 32K, Kit SUPER SPECIAL $329 

Advertised prices include 2% discount for 
cash prepayment. For COD’s, VISA or Master 
Charge, add 2% to advertised prices. (COD’s 
not accepted on system orders.) 

SHIPPING, HANDLING and INSURANCE: Add 
$2 for boards, $12 for systems. 

Write for free catalog 

MiniMicroMart, Inc. 

1618 James St., Syracuse NY 13203 
(315) 422-4467 
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BOOK REVIEWS 


8080 MACHINE LANGUAGE 

PROGRAMMING FOR 

BEGINNERS 

by Ron Santore 

dilithium Press, 1978. $6.95 

Review by Jesse Chisholm 

Ron Santore designed this book to 
be a step-by-step guide into the basics 
of machine language programming. 
As a novice to the 8080, I found the 
reading enjoyable and informative. 

Santore starts the book by giving 
a background on how the computer 
operates and introduces the logical 
terms used in the book. The intro¬ 
duction finishes by giving a short 
program and telling the reader how 
to enter it into the machine. 

Santore then gives detailed pro¬ 
grams and explanations for INPUT and 
OUTPUT routines, plus a random 
number generator. The games “HI¬ 
LO”, “NIM” and “BUTTON-BUTTON” 
are detailed with each section of 
code being explained throughout. 

After letting the reader get used to 
the machine and trying his hand at 
writing some small programs for the 
8080, he goes into some finer details 
like condition bits and defines sev¬ 
eral OP-CODES. But these defini¬ 
tions of two codes are missing: the 
RAL (027), a rotate ACCUMULATOR 
left into the CARRY bit, with the 
CARRY bit shifted into bit 0; and 
RAR (037), a rotate ACCUMULATOR 
right into the CARRY bit, with the 
CARRY bit shifted into bit 7. 

In the appendixes, solutions to 
the program the reader is asked to 
write are given, with discussions of 
each logical section. 

There is an error in his “Better 
Random Number Generator” (Appen¬ 
dix II). The “MOV A,M” instructions 
at addresses 017; 023; 027; and 033 
should be changed to “XRA M” or all 
this work is wasted. 

All in all, Ron Santore’s book is 
extremely helpful in learning to use 
an 8080.1 can recommend Ron’s book 
to anyone wishing to start or advance 
in the Art of 8080 Programming.□ 

PAYROLL WITH COST 
ACCOUNTING — IN BASIC 
By Lon Pool and Mary Borchers 
Osborne & Associates. $12.50 

Review by Roger Edelson , 

Hardware Editor 

This book is basically a list of pro¬ 
grams. It is not a book on how to write 
programs; the programs are already 
here and waiting. However, it is not a 


cookbook either, since the programs 
are specifically written for the WANG 
Laboratories 2200 series computer 
using its special extended BASIC. 

What this book does is present 35 
programs which together form a 
payroll and accounting system for 
one specific computer. What makes 
this book useful to persons other 
than those with the particular com¬ 
putation system described is that 
the programs are in BASIC, and the 
program capabilities, limitations 
and flexibilities are analyzed. The 
discursive material is complete 
enough that a potential user having 
a prior knowledge of programming 
and a familiarity with payroll pro¬ 
cedures should be able to easily 
make the necessary program modifi¬ 
cations. While making the modifica¬ 
tions necessary to run this program 
on your own system, you should 
consider customizing them for your 
specific application. 

This book, printed using the bold- 
face/lightface type system that is 
almost a trademark of Osborne pub¬ 
lications is extremely readable. The 
lightface type is used to expand on 
the information presented in the 
previous boldface type. This makes 
it possible to skim along through 
the boldface type until you reach a 
subject you wish to know in more 
detail, then shift to low gear and 
start reading the lightface type. 

The coverage of the material is 
thorough and detailed enough to 
allow almost anyone interested in 
assembling a payroll/cost account¬ 
ing system to make use of the sup- 
plied programs.□ _ 

CALL FOR ARTICLES 

We are actively seeking articles in hard¬ 
ware, software and general applications of 
microcomputers in industrial, business, 
science, medicine and personal fields. 

Articles authored by individuals during 
leisure time are paid at a rate from $15 to $50 
per published page and articles describing 
company projects carry author and com¬ 
pany byline, but no honorarium is offered. 
Articles accepted will be acknowledged 
with a binder check within 30 days of receipt. 

Manuscripts should be double-spaced, 
typewritten pages, one inch margins, and 
not less than 3Vz pages in length (one pub¬ 
lished page). Pages should be numbered to 
insure correct text. Photographs should be 
numbered and labeled on the back with a 
description. Photos should be taken with 
uniform lighting and background in the 
form of glossy black and white prints. 
Tables, listings, etc., shall be on separate 
sheets. Computer listings must be printed 
using a new ribbon to assure darkest print 
copy. 

The publisher assumes no responsibility 
for artwork, photos, models, or manu¬ 
scripts. Manuscripts are not acknowledged 
or returned unless accompanied by an ad¬ 
dressed, stamped, return envelope. 

For article submittal or further informa¬ 
tion, contact Carl Warren, Senior Editor, IN¬ 
TERFACE AGE Magazine, 16704 Marquardt 
Avenue, Cerritos, CA 90701. 
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Programming 
Technique - Night 1 


By Bill Turner, Senior Editor Southeastern Region 


This series of articles will attempt to teach the 
techniques of machine language programming 
and of system design, documentation, and im¬ 
plementation. 

The articles will focus on the use of the 8085 
made by Intel, and the Motorola 6800. Other micro¬ 
processors will also be discussed as time and 
space permit. 

The series will be written in a tutorial format de¬ 
signed to improve your knowledge of computers and 
their proper use. If you have any problems under¬ 
standing the material presented, please write. I am 
not promising to answer every letter with a return 
reply, but every effort will be made to do so. 

COMMON MISCONCEPTIONS 

While it is true that with the use of a computer a 
single worker can quite often perform the same amount 
of work done by several workers, it is not correct that 
those other workers will be fired because of the compu¬ 
ter. Usually, businesses handle the manpower overflow 
by not hiring any replacement employees as older 
employees either transfer out or quit. Consequently, 
over a period of time, the same office staff is handling a 
much greater volume of work, yet each worker is still 
working the same hours with about the same work load. 

Displaced employees are often transferred into other 
areas of the company and frequently receive new train¬ 
ing. With the new training, these employees become far 
more important than they were in the ‘old’ job. 

Computers very seldom reduce the entire work force 
of a company — in fact the use of computers some¬ 
times causes employees to be added to the payroll. 
After all, someone has to be responsible for the care and 
feeding of the machine. 

The mistake that many businesses have made in the 
past was to hire computer experts to run the business, 
rather than have the existing in-house business experts 
learn how to use the computer. However, there is a need 
for computer experts to keep both the computer system 
and data-processing department running at top efficiency. 
But there is a greater need for the “end user” to know more 
about the capabilities and proper use of a computer in 
the framework of his or her department or business. 

With the advent of microcomputers, the cost of the 
computer equipment (hardware) has gone down to the 
point that even small business can make use of data 
processing. Hardware acquisition (cost) is no longer the 
major stumbling block that it used to be. However, soft¬ 
ware costs are very real. Because of the very nature of 
software (computer programs), this can be a very dif¬ 


ficult cost to control. 

It has been said that a computer can be programmed 
to do any problem that can be defined. The key word 
here is defined, which means that the solution of the 
problem can be broken down into a series of steps that 
can be written as a sequence of computer instructions. 
This definiton of the problem, before any programming 
is started is very important, for without the definition no 
solution can be made. As you can well guess, the defini¬ 
tion of some problems can be exceedingly difficult. 

As an example, quite a few years ago, it was thought 
that translation of German into English would be fairly 
easy task. After all, all it takes is a very large dictionary 
containing one-word definitions. 

You would read a line of text in German, find the first 
word, look it up in the dictionary, and output the dic¬ 
tionary definition ... Right? — Wrong. As it turns out, to 
translate word for word is very easy, but it is very diffi¬ 
cult to precisely translate sentences because of the 
many shades of meaning associated with individual 
words and word combinations. 

Not too many years ago, there were two different 
groups of programmers working on natural language 
translation — one group was translating English to Ger¬ 
man, and the other German to English. Furthermore, 
they were only interested in translating technical infor¬ 
mation. There was no desire, at that time, to translate 
works of literature. 

When they were both finished with their programming 
development, it seemed only natural to test both pro¬ 
grams at the same time. They did this by taking an air¬ 
plane maintenance manual written in English, first 
translating it into German, and then translating it back 
to English. 

After the translation was done, an aircraft mechanic 
who was acting as a proofreader said: “Although the 
English was slightly ‘stilted,’ it was fairly easy to under¬ 
stand. ..” This was until he got to a particular chapter in 
the manual that was loaded with references to a “water 
goat.” “Water goat? Just what does an aircraft have to 
do with a water goat?” 

The various programmers and linguistic experts 
scratched their heads and puzzled over that one for a 
while. Finally they decided that they better check the 
original input for errors. 

“Water goats!” one of the technicians yelled, while he 
doubled over laughing. “It should have been ‘Hydraulic 
Rams’. . .” 

The moral to that story is that data taken out of con¬ 
text usually has no meaning at all. The research projects 
in natural language translation have proved that language 
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translation must be done in context by translating 
phrases rather than translating word by word. Language 
translation is now being done with a very high degree of 
accuracy, but it is not as easy as once thought. 

You will probably agree that natural languages are not 
practical for use in communicating with a computer at 
this time because there are too many ways of saying the 
same thing. For instance, the phrase “two and two 
equals four” means the same thing as “two plus two is 
four.” The words “and” and “plus” mean the same in 
this sentence, but not in the dictionary. The same is also 
true of the words “is” and “equals.” 

While natural languages are impractical for man/ 
machine communications, programming languages 
such as FORTRAN, ALGOL, COBOL, PUI, BASIC and 
literally hundreds of others, are suitable for man/machine 
communication. These artificial or programming lan¬ 
guages have a precisely defined structure and syntax, 
which greatly simplifies communication with a computer. 

Most programming languages are problem oriented 
and are designed to use familiar words and expressions. 
Therefore, by using a programming language it is possible 
to learn to write programs after a relatively short training 
period. For instance, in BASIC the key word “PRINT” is 
used to instruct the computer how to print the results of 
the calculations on paper. Likewise “IF” is used to ask a 
question (IF A=1 THEN . . .) 

WHO CAN BE A PROGRAMMER? 

Who can be a programmer? Valid question. In the ear¬ 
ly days of computer programming, almost all program¬ 
mers were mathematicians. This was because most 
computers were being used by the mathematicians as 
giant calculators. 

However, as you will discover over the next few months, 
most programming requires only an elementary ability 
to handle arithmetic and logical operations. But the 
single most basic requirement for programming is the 
ability to reason logically. 

Why logically? The answer is quite simple: “.. .a com¬ 
puter can be programmed to do any problem that can be 
defined . . .” It generally takes some logical thinking to 
be able to totally define the problem. 

COMPUTER CAPABILITIES AND LIMITATIONS 

A computer is a machine and, as all machines, it must 
be directed and controlled in order to preform a useful 
task. Until a program is written and stored in the com¬ 
puter’s memory, the computer “knows” absolutely no¬ 
thing, not even how to read information into its memory 
from the outside world. Thus, regardless of which com¬ 
puter you are using or how good that machine may ap¬ 
pear to be, it must be “told” what to do. The usefulness 
of a computer therefore cannot be fully realized until 
the capabilities and the limitations of the computer are 
recognized. In addition, it must be realized that one par¬ 
ticular computer may be better suited for a particular 
task than any other computer. 

“Better suited” is generally a result of the internal 
structure or architectural design of that particular 
machine. A machine that has a multiply instruction is 
better suited for some calculations that a computer that 
must use a series of re-iterative adding instructions. It 
should be obvious that the single multiplication instruc¬ 
tion would operate or execute faster than would the re¬ 
iterative addition loop. 

FIVE BASIC CONCEPTS 

There are five basic concepts that must be kept in 
mind when working with computers: 

1. Repetitive Operation — a computer can perform 
similar operations thousands of times, without be¬ 


coming bored, tired, or careless. 

2. Speed — A computer processes information at 
enormous speeds which are directly related to the 
ingenuity of the designer and the programmer. 
Modern computers can solve problems millions of 
times faster than a skilled mathematician. 

3. Flexibility — General purpose computers may be 
programmed to solve many types of problems. 

4. Accuracy — Computers may be programmed to 
calculate answers with a desired level of accuracy 
as specified by the programmer. 

5. Intuition — A computer has no intuition. It can only 
proceed as it is directed. A man may suddenly find 
the answers to a problem without working out the 
details, but a computer must proceed as ordered. 

There will be times that a computer will appear to have 
intelligence, but this is really just the result of the com¬ 
puter following logical steps set up by many different 
programmers. One programmer will program the compu¬ 
ter to handle a specific task, another will provide the 
necessary instructions for some other task. Frequently, 
when processing the data for what appears to be a third 
task, the computer will find it necessary to use the logic 
steps that were set up for the first two tasks. It could be 
that the instructions provided for each of the two tasks 
taken separately would cause different logic paths to be 
followed than would occur when the two tasks are taken 
together, thus giving the semblance of intelligence. 

DEFINITIONS 

As stated earlier, we will be discussing two micro¬ 
computer systems in particular: the Intel 8085 and the 
Motorola 6800. When necessary, references will be 
made to the rest of the 6800 and 8080 families of micro¬ 
computers, but the primary emphasis will be the 8085 
and 6800. 

Those of you who own systems using the Zilog Z-80 or 
the Signetics 6502 MPU’s should have no difficulty in 
translating the techniques. (The Zilog Z-80 is an extend¬ 
ed 8080, and the 6502 is very similar to the 6800.) 

JUST WHAT IS A COMPUTER? 

A computer is not just one machine, but in fact is 
usually a group of machines. One machine is really the 
central processing unit (CPU) and it usually houses the 
working part of the computer. 

Contained within the chassis of the CPU is the arith¬ 
metic and logic unit, the instruction decode circuitry 
and the necessary logic to access the machine’s mem¬ 
ory. In a microcomputer, all but the memory is contained 
within a single integrated circuit (1C) called a micro¬ 
processing unit or MPU. The low cost of a microcompu¬ 
ter can be attributed to the fact that these MPU’s can be 
manufactured in high volume for a relatively low cost. 
Generally the rest of the circuitry contained within the 
CPU’s chassis is the memory, circuitry for addressing 
the memory, and some specialized circuitry used to con¬ 
nect the CPU to the “real world.” 

This interface circuitry to the real world is generally 
referred to as an I/O port. “I/O” means input and output, 
and I/O ports come in two types — serial and parallel. 
This serial and parallel terminology has reference to the 
timing of the signals to each other when data is being 
transmitted into or out of the CPU. But we are getting 
ahead of ourselves, more on I/O ports later. 

The other boxes or machines that generally make a CPU 
into a full fledged computer is the actual input and out¬ 
put equipment, as well as some forms of auxiliary 
memory or storage devices, like tape or disk devices. 

A simple terminal (either a typewriter-like device that 
will print on paper or a CRT which displays data on a 
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television set) is actually two I/O devices in one. The key¬ 
board is an input device, the printer or television is an 
output device. 

All computers must have at least one input and one 
output device. It is also very handy to have some form of 
auxiliary storage to be able to save programs when the 
computer is turned off. The most common device used 
for auxiliary storage in the minicomputer field is a paper 
tape reader and punch. 

In the microcomputer field, the most common device is a 
regular, garden variety cassette recorder. Most of the 
microcomputers on the market today have a special device 
which is used to convert the ON and OFF data pulses 
that the computer uses into audio tones that can be re¬ 
corded on tape. The same device generally has the ability 
to convert the audio tones previously recorded back into 
“data pulses” when you manually place the cassette re¬ 
corder into play. (Most cassette tape systems are not 
suitable for storing data, because of the manual opera¬ 
tor interaction that is required.) A floppy disk, on the 
other hand, is becoming a very suitable storage device. 

If your microprocessor system is going to be used pri¬ 
marily for business applications, a floppy disk will be¬ 
come an absolute must. The floppy disk is very useful 
for storing both data and for maintaining a program 
library. Later on in the course we will be talking in much 
greater detail about tape vs. disk. 

There is one terminal I would like to identify at this 
point, because it can be used for auxiliary storage as 
well as being used as an I/O device for an operator. This 
is the Teletype Corporation Model 33 or 35 Teletype™. 
The two machines are functionally equivalent, except 
the Model 35 was designed for 24-hour-a-day, seven-day- 
a-week operation; the Model 33 is a lighter duty device. 
The Model 33 is more common and basically comes in 


PROGRAMMERS CONTEST 

INTERFACE AGE Magazine has a contest for all 
programmers — professional or hobbyist. The con¬ 
test is to write a game based on the new television 
show Battlestar Galactica. 

The prizes include: a two-year subscription to 
INTERFACE AGE and the publication of your game 
paid at the prevailing author rates. 

HERE ARE THE RULES: 

• The game must be written in assembly code for 
any machine of your choice. 

• The game must include all the prime characters 
in the television show. 

• The game cannot be based around ships 
shooting ships. 

• The game can utilize graphics at the start and 
throughout the game. 

• The accompanying article must include how to 
play the game, and exactly how the code works. 

Each submitted game will be judged on creativity, 
coding style, clarity of the game instructions, and 
how the code works. 

DEADLINE AND SUBMITTAL FORMAT 

All submittals must be received at the INTERFACE 
AGE editorial offices not later than April 1,1979. Each 
submittal must be accompanied by a self-addressed 
stamped envelope and an IAPS formatted tape of the 
code. The tape must contain both source and object 
code. The article must be in the format described on 
page 32a of the March 1978 issue. 

Send your entry to Carl Warren, Senior Editor, 
INTERFACE AGE Magazine, P.O. Box 1234, Cerritos, 
California 90701. Please no phone calls. 


two styles: the KSR and the ASR. The KSR has only a 
keyboard and printer (KSR = Keyboard Send and Re¬ 
ceive). The Model 33 ASR (Automatic Send/Receive) tele¬ 
type has a 10 character per second (CPS) print speed, a 
keyboard for operator entered data, a paper tape punch 
for permanent storage of programs and data, and a 10 
CPS paper tape reader. And all of this sells for $300 to 
$1,000, depending on whether it is used or new. 

This brings up an interesting phenomenon in the field 
of microcomputers — your CPU will cost between 
$1,000 and $1,500 fully loaded, and peripheral equip¬ 
ment (I/O equipment) can cost as much as 2 or 3 times 
that! The point is, the CPU represents only about 25 to 
50% of the cost of the hardware that you will eventually 
end up owning. The total hardware costs will only be 
about 25 to 50% (or even less) of the total cost of any ap¬ 
plication cost — manpower is expensive, and it does 
take manpower to program a computer. This is one of 
the many items that you must take into consideration 
when designing a new computer applications. 

The development costs can then be compared with 
the cost of doing things the way you currently do them 
— now you have enough data to make a decision on 
whether or not a particular process should be automated. 

From the above discussion you can see that there is 
really more to learning programming than just creating 
programs. A knowledge of costs and application definition 
are equally important. With this introductory information 
in mind, we will get into the heart of the matter next month 
with some definitions of BITS, BYTES, MEMORY, and 
getting information into and out of the computer.D 


Bill Turner can be contacted by writing to: Bill 
Turner, Senior Editor, Southeast Region, 3316 San 
Luis, Tampa, FL 33609. 


RELIABLE APPLE SOFTWARE 
NOW AVAILABLE ON CASSETTE 

All programs are written in Integer BASIC & run in 16K 
unless otherwise stated. 


1. Rainbow's Pot-of-Gold, Vol. 1.- 49 BASIC programs $49 

2. Microchess - Graphic display, beginning to intermediate. 

Machine language and BASIC 15 

3. Inventory - Holds approximately 140 items in 16K 35 

4. Income Tax - 1040, Schedules A&B, requires 20K & 

Applesoft 1 25 

5. Morse Code Trainer * Variable speed 1-100 wpm.uses Apple¬ 
soft 1 10 

6. Appletalker - Gives your APPLE a voice, machine language 15 

7. Speed Reading, Vols. 1-4, four programs designed to improve 

your reading speed 40 

8. Galactic Battle - Low resolution, real time space battle 15 

9. Apartment Building Investment Analysis - Analyzes the 

investment potential of an apratment building 15 

10. Microproducts Assembler - Apple assembler machine language, 20 

uses4K 

11. Devils Dpngeon - Exciting adventure game 10 

12. Appleodian - Irish jig composing algorithm 10 

13. Hi-Res Life - Conway's original Game of Life, machine 

language, requires 24K 10 

14. Applevision - High resolution graphics and music demo, machine 

language and BASIC 15 

15. Blackjack - One or two players in low-res graphics, 

machine language and BASIC 10 

16. Apple Checkbook • Complete checkbook balancing 

and reconciliation program 20 

Software is available on disk for a media charge of $5.00 
Send Check or Money Order, sorry no C.O.D., to: 


RAINBOW COMPUTING INC. 

10723 White Oak Ave., Dept. 1A 
Granada Hills, CA 91344 
(213) 360-2171 

California Residents add 6% sales tax 
Allow 3-4 weeks for delivery 
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SOFTWARE SECTION 


SOFTWARE APPLICATION 


Designing the 

Lakeland Repeater (WR4 AWJ) 
Control and Identify Program 

By Bill Hunsicker (K4DF/W5HKM) 

An old college friend, George P. Burdell, dropped by 
to see me not too long ago. After trading a few ameni¬ 
ties, we began discussing computer applications. 

“Bill, I had an idea about using a microcomputer to 
run the Lakeland Amateur Radio Repeater.” 

“I knew it! OK, I can give you some of what you want, 
but just what are we setting out to accomplish? In other 
words, what are our goals? Here, let me show you what I 
mean.” I then wrote 9 goals on the blackboard: 

GOALS 

1. Recognize input signals. (COR and others later on) 

2. Control the repeater transmitter. 

3. Keep accurate time, (transparent to current 
operations) 


4. Perform ID on a time scheduled basis. 

5. Maintain and update internal timers. 

6. Provide windbag, tailgate and transmitter time¬ 
out control. 

7. Provide tone-modulated code, (also transparent) 

8. Provide a “Kerchunk” filter. 

9. Provide for future growth. (Phone-Patch, etc.) 

I said, "The next thing we should do is to define the 
steps that need to be accomplished.” 

George interrupted me. “Then we need to develop a 
flow chart, write the program, develop the hardware.. 
Our list grew to a total of eight items. 

STEPS TO ACCOMPLISH 

1. Develop list of goals. 

2. Develop Flowchart. 




Figure 1. 
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SOFTWARE APPLICATION 


SOFTWARE SECTION 


3. Write the program and develop hardware circuit. 

4. Simulate and debug the software and hardware. 

5. Convert the software to firmware (EPROM). 

6. Build hardware. 

7. Connect to Repeater. 

8. Plan enhancements. 


“Now that we have come this far, George, we have reached 
a milestone. We have done the preliminary planning. I 
anticipated a request like yours; steps 1 through 5 of the 
‘steps to accomplish’ have already been done!” 

“Here is a copy of the assembled program listing 
(Program 1), and the schematic (Figure 1). Now then, if 
you will take the program to your friendly microcom¬ 
puter store, have them program a 2708 EPROM for you 
and then build the circuit I gave you, you are almost 
home free.” 

“Hey, that’s fantastic, Bill. It’s more than I had even 
hoped for. But I’d like to know how this thing works. 
Suppose it sent the code too fast or too slow, or that the 
call letters have to be changed? What about...” 

“Thought you’d never ask, George. The main program 
starts at the label START where system initialization is 
performed. Once the system has been initialized, the 
computer will fall into a loop at label READIN (lines 
570-600) where the transmitter will be turned off. The 
system will then wait for an indication that the receiver 
has detected a carrier (HEX bit 01). After a carrier has 
been detected, the computer will proceed to set the ten 
minute timer (maximum transmitter on-time) and to turn 


the transmitter on. While the transmitter is keyed, the 
operational loop at RDR (lines 740-810) is in control of 
the system. 

“There are two main support routines in the program. 
One of the main subroutines is TIMID, which is the time 
keeping routine activated by the hardware clock ticks. 
The other subroutine is SENCO, the code sending 
routine. 

"First off, let’s see how the code is sent. Before SENCO 
is called, the index register (line 1150) is pointed at the 
code buffer IDENT. The transmitter is turned on at line 
1960, the first byte is loaded into the A accumulator (line 
1970), and then the index register is incremented by one 
and saved. Now we check to see if the A accumulator 
contains the terminator for sending code (end of trans¬ 
mission is a hexadecimal 04). If it does, we go back to 
the caller; else we check to see if it is a space between 
words (HEX 21). 

“If it was a word space we do a WRDSPC; if not, we do 
an arithmetic shift left, push the A accumulator on the 
stack (to save it) and check to see if there is a carry. If 
there is a carry, we transmit DAH (dash); if not, we 
transmit a DIT (dot). Next we retrieve the value we saved 
in the stack and put it back into the A accumulator. If the 
character was a HEX 80, we transmit a letter space and 
re-enter the routine at SENCO. If the character retrieved 
was not a HEX 80, we do another arithmetic shift left 
(ASL), and so on. 

“Let me show you how to construct a code message. 
You see, we let zeros be dits and the ones be dahs, all to 
be followed by a one.” 



Part 2 


Figure 1. Part 3 
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SOFTWARE APPLICATION 



EXAMPLE: the letter “L” is a didahdidit 
or 0100 

next, add a one bit: 
or 01001 

and add enough zeros to make an 8-bit byte: 

01001000 or HEX 48 ($48) 

“Oh, I see,” said George. “Each time we shift the byte 
left, one bit is shifted out of the accumulator into the 
‘carry’ bit. If we test the state of the carry bit, we can tell 
whether we should transmit a dit or a dah. But the fasci¬ 
nating thing is that as each bit is shifted left, a zero is 
brought into the accumulator on the right hand end. This 
means that when the ‘stop’ bit arrives at the top (left 
hand end) of the accumulator, the actual value of the ac¬ 
cumulator is a HEX 80.” 

“That’s right, George, and you’ll find that lines 2420 and 
2430 contain the data for sending WR4AWJ and LKL FL. 

“How do we form the dots and dashes? Observe. We 
assign a unit of time to a dot, three units of time to a 
dash, one unit of time to separate dots and/or dashes, 
three units of time characters, and seven units between 
words. Consider AA EE. Note that a dit consists of a unit 
on and a unit off time, while a dash consists of three 
units on and a unit off time. Thus, to separate letters or 
numbers we have to add two unit off times, and for word 
spaces we add six unit off times.” 

Take a look at line 1670 in Program 1. This instruction 
(DIT) loads $2B in the tone counter (TONECT). The next 
set of instructions (TONOUT) will put out the actual tone 
followed by a unit of space. Now look at line 1690, which 
loads $81 in the tone counter and then branches to 
TONOUT to put out the actual tone. The ratio of $2B to 
$81 is 1 to 3 (43 to 129 decimal). As long as this ratio is 


maintained, the code should be perfectly proportioned, 
providing in line 1800 we always use twice the number 
used in line 1670. 

Refer to Program 1, line 150. These constants substi¬ 
tuted into line 230 will cause the program to assemble 
the correct numbers for the speeds indicated. 

“Now we can look at how a letter space is introduced, 
starting at line 2090. If the remainder of the A accu¬ 
mulator is $80, then the program branches to letter 
space (UNISP2) which calls unit space twice (see lines 
1880-1890) and finally returns to code sending (SENCO) 
via lines 1900, 2120, 2130, and 1960. The same general 
process happens for word space except that we work 
our way through lines 2030, 1920, 1930, and 1940 which 
gives us 3*2 = 6. 

“That wasn’t so hard, so now let’s take a close look at 
the tone generation scheme which is also worthy of 
some mention. Refer to line 1710 of Program 1. Code 
sending should not interfere with anything else that 
might be going on; it should be transparent, so to speak. 
In order to do this, line 1710 reads the status of the out¬ 
put lines, line 1720 adds an ‘on’ bit to the output bit pat¬ 
tern in the tone bit position, and line 1730 puts it out. 
Next line 1740 goes for a delay of approximately 500 
microseconds. Since the A accumulator still holds the 
last information, we can now turn the tone bit off in line 
1760. 500 microseconds on plus 500 off will be 1 milli¬ 
second, just right for a 1000 hertz tone.” 

“Wait a minute, Bill, it seems that what you are doing 
is just rephrasing the comments on the right hand side 
of Program 1.” 

“Again you’re right, George. Well written code will 
always be well documented. From here on, let’s only 
refer generally to Program 1, and you can read it for 
yourself. Let’s examine the UNISPC delay loop and the 
500 microsecond delay loop. 
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SOFTWARE APPLICATION 


“Line 1820 seems to infer that we need a space twice 
as long as a dit. Actually, a dit is turned on for 500 
microseconds and then off for 500 more. Therefore, to 
equal the length of a dit, we must have two 500 microsec¬ 
ond delays for each dit count (DTCT). Thus, we use lines 
1820 through 1860 to obtain a delay equal to a dit time. 

“The 500 microsecond delay loop, on the other hand, 
is a little more sticky and is the basis of most of our 
delays. The crystal clock assumed is approximately 
1.797 Mhz which makes each machine cycle approxi¬ 
mately 1.113 microseconds long. If we trace the pro¬ 
gram from line 1620 through lines 1630, 1640, 1650 and 
back, we will have consumed 445 machine cycles. 
445*1.11 microseconds per machine cycle is approxi¬ 
mately 495 microseconds.” 

“Bill, if all the timing is developed by your 500 micro¬ 
second delay loop, why on the schematic (Figure 1) do 
you have a 4024 and 4020 identified as a ID TIMER? It 
seems to be attached to the 6800 NMI input. Isn’t that 
being used as a ‘timer’ of sorts?” 

“There are two general types of timing employed by 
the program. One we have just examined is related to 
the system master crystal controlled clock to generate 
the 500 microsecond delays. There is another form of 
timing that depends on a hardware clock. The reason is, 
if we tied the CPU up in being a software clock, it would 
be hard-pressed to do anything else. Note that the 500 
microsecond delays are when it is doing a specific 
chore (sending code) and almost everything else stays 
in a ‘status-quo’ condition. Almost everything, that is. 
We do allow interrupts to occur from the hardware 
clock. My simulations using the hardware clock tied to 
the non-maskable interrupt (NMI) line showed the clock 
ticks to be unnoticeable. If they were noticeable, we 
have an alternative; we could use the interrupt request 
(IRQ) line which is maskable. The difference is negli¬ 
gible, and at worst we would only lose several seconds 
out of every five minutes while sending the ident code. 

“If we want to use the hardware clock (4020 and 4024 
dividers) for IRQ operation, it probably would be better 
to open a link (CB2 to GND) and configure the 6820 PIA 
for interrupts through the IRQB line. In this case, we 
must do a ‘read’ in the TIMID routine. See Figure 1. Line 
2490 will have to be changed to a “FDB TIMID” instruc¬ 
tion and line 2510 changed to “RMB 1”. This now vectors 
us into the time clock routine via the interrupt on IRQB. 

“With the hardware clock made of the 4024 and 4020, 
the closest to a 1 second time tick that could be obtained 
reasonably was .88 seconds. Thus lines 460,610 and 710 
contained calibrated numbers which provide the desired 
timings. 

“Another approach would be to use presettable 
counters to give exactly one second or to use another 
555 timer, free running, with an adjustment to put it ex¬ 
actly on one second pulses. (My simulation does this.) 

“Since we are discussing different approaches, 
Motorola has just come out with a new CPU (which they 
call MPU). It is the 6802. It has the 6871A clock (except 
for the crystal) and the 6810 built in. This means a TV 
color crystal can probably be tied directly to two pins on 
the 6802 and eliminate the 6871 and the 6810. 

“Furthermore, a 2704 EPROM could be used in place 
of the 2708 since the program uses only 427 decimal 
bytes. I do not recommend this, however, since this 
should only be the start of something big! Later addi¬ 
tions to the program can do various neat things, occa¬ 
sionally calling on the already existing routines.” 


“How about phone patches, weather bulletins, off fre¬ 
quency reports, and so on?” 

"Let me make an off-hand comment, George. This pro¬ 
gram has not been optimized, and there are places 
where the index register was used to permit 16 bit 
arithmetic to allow for the slower code speeds in case 
someone should want to lift the SENCO subroutine for 
some other code sending application. But for now, this 
is very convenient for us.”D 
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02520 

83FF 

e 000 


FDB 

0*2530 



❖ 


02540 




END 


#47AS 1958 CTS 

unit i m bee micro 

SUBTRACT 1 

DFLX DC IT AGAIN, SAM! 


#BEEPR2 POINT CODE 
SENCO SEND IT 


#?EEPR1 POINT 
*-6 SEND IT 


4?1,440,421.440 


421,440.4 


$70,450.40C.460.470,478 


421,449.$B0.448.$21,428.448.4 


421,468,450,4D0.4E0,421,488,4B8 


421,4B0.40C.490.428.4 


483F8 

2 

2 

TIMID 

START 
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TLABEL: An 8080 Program to 
Punch Human-Readable Labels 

on Paper Tape 

By Alan R. Miller, Contributing Editor 


Have you ever discovered unlabeled tapes lying about 
and wondered what they were? Did you attempt to print 
them, only to find that they were punched in a binary or 
hexadecimal format? Would you like to have the file 
name and address in a form that you can read at the be¬ 
ginning of each tape? TLABEL can do that. TLABEL is 
an 8080 assembly-language program that can be used to 
punch human-readable messages on paper tape. It uses 
the set of 63 ASCII characters: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

0123456789 

!“#$%&’()* + ,-./ :;< = >?@ [\] A 

and a blank. These represent the ASCII values 20 to 5E 
HEX (040 to 135 octal). 

TLABEL can be used two ways: either by itself or as a 
subroutine that can be called by a monitor, or by BASIC. 
To use TLABEL in the stand-alone mode, jump to the 
first instruction “START” at address 5E00 HEX. To use 
it as a subroutine, call “SUBR” at address 5E09 HEX. In 
the latter case, your calling program must provide four 
levels (8 bytes) of stack. In either case, a 5-inch leader is 
punched out when TLABEL is started. 

Type the desired message, including any necessary 
blanks, then signal the end of the message by typing a 
Control-Z (all other control characters are ignored). 
Another five inches of blank tape will now appear and 
the program counter will jump to the address defined 
“MONIT” in the source program (zero in this case) if 
TLABEL is being used in the stand-alone version. Alter¬ 
nately, control will return to your calling program if 
TLABEL was called as a subroutine. 

TLABEL can also be used to punch labels on BASIC 
source tapes. For use with MITS BASIC, answer the 
question “MEMORY SIZE?” during initialization with a 
value that will keep BASIC from plowing through 
TLABEL (24063 for TLABEL at 5E00 HEX). For MITS ex¬ 
tended BASIC versions 4.0 and 4.1, put the following 
two lines at the end of your regular source program: 

5000 DEFUSR = &H 5E09: REM POINT USR TO TLABEL 

5010 X = USR(9): LIST 

Be sure that the statement prior to 5000 is an uncondi¬ 
tional branch, such as a RETURN or GOTO, or is a STOP 
or END. Then give the direct command: 

RUN 5000 


The USR function will call TLABEL, allowing you to 
punch out the message on the tape leader. Type a Con- 
trol-Z when finished and control will return to BASIC at 
the next expression after the USR command. Since this 
is LIST, the source program will then automatically be 
punched out. 

Other versions of MITS BASIC should be changed to: 

5000 US = 73: POKE US, 9: POKE US + 1, 94 

This command will patch USRLOC with the address of 
TLABEL’s subroutine entry for MITS 8K, versions 3.2 
and higher. For extended BASIC version 3.2, USRLOC is 
at 65 decimal. Therefore, the above statement should 
read US = 65. 

In the 4K versions USRLOC is at 111 octal (49 HEX). 
However, a manual patch must be made since the POKE 
function is not available. Now only one line is needed: 

5000 X = USR(9): LIST 

The direct command is still: 

RUN 5000 

TLABEL requires 421 bytes including 8 bytes of stack. 
The HEX checksummed listing is assembled for the ad¬ 
dress range 5E00 to 5FA5. Keyboard input is at address 
10/11 HEX (20/21 octal); in stand-alone mode, the separate 
punch is addressed to 12/13 HEX (22/23 octal). The key- 
board-input address and the punch address can be the 
same (e.g. if a teletypewriter is used as the only peripheral) 
since the keyboard input is not echoed. The locations in 
Figure 1 may need to be changed for your system.□ 


Figure 1. 

Source 

Program 

Variable 

Address 

(HEX) 

Data 

(HEX) 

Your monitor 

MONIT 

5E07,8 

0000 

Keyboard status addr 

TYSTAT 

5E0D 

10 

Keyboard data addr 

TYDATA 

5E14 

11 

Input-ready mask 

INMSK 

5E0F 

01 

Jump zero 


5E10 

CA 

Punch status addr 

PSTAT 

5E57 

12 

Punch data addr 

PDATA 

5E5F 

13 

Output-ready mask 

PMASK 

5E59 

02 

Jump zero 


5E5A 

CA 
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JTLABEL WILL 

PUNCH HUMAN- 

READABLE LABELS 0N 

PAPER TAPE 

J THAT 

L00K S0METHING 

LIKE 

THIS* 





J *** 

**** 

*** 

**** 

***** 

***** 

*** 

* 

*** 

J * 

* * 

* * 

* * 

* 

* 

* * 

* 

« 

f * 

* * 

* 

* * 

* 

* 

* 

* 

* 

j **** 

*** 

* 

• * 

***** 

**** 

* 

**** 

* 

; * 

* * 

* 

* * 

* 

* 

* *** 

* 

* 

; * 

* * 

* 

* * 

* 

* 

* * 

* 

* 

j * 

* * 

* * 

♦ * 

* 

* 

* * 

* 

* 

j * 

**** 

*** 

**** 

***** 

* 

*** 

* 

*** 

* 

J THE C0MPLETE 

SET 0 F 

63 CHARACTERS IS* 





J !"#SW <)*♦*-./ 01234567891 J«-»?t 
J ABCDEFGHIJKLMNJPQRSTUVVXYZC\ J * 

J AND A BLANK 
J 

JT0 USE TLABEL AS A STAND-AL0NE PR0 GRAM/ JUMP T0 START. 
JA LEADER WILL BE PUNCHED JUT* THEN ANY 0F THE AB0 VE 
1 CHARACTERS CAN BE PUNCHED 0N THE TAPE BY PRESSING THE 
J C0RRESP0ND1NG KEYS* AT THE END 0F THE MESSAGE* TYPE 
JA C0NTR0L-Z. A TRAILER WILL BE PUNCHED AND THE 
J PR0 GRAM C0UNTER WILL JUMP T0 THE ADDRESS DEFINED 
J BY THE LABEL • , M0Nir*. THIS W0ULD N0RMALLY BE 
JY0UR M0NIT0R. 

J 

JF0R USE AS A SUBR0UTINE* CALL "SUBR"* THE TENTH 
J(DECIMAL) ADDRESS IN THE PR0 GRAM• TYPING A 
JC0NTR0L-Z WILL CAUSE A RETURN T0 Y0UR CALLING 
J PR0 GRAM • F0UR LEVELS <8 BYTES) 0F STACK 
JARE NEEDED IN Y0 UR PR0 GRAM • 

J 

; jjjjjjj ;;;;;;;; juju jjjj jjjjjjj jjj; ;;j; jjjjj j;;;;;; 

; 

J EQUATES 
J 


M3NIT 

EQU 

0 

JJUMP T3 Y0UR M3NIT3R 

J0N C0NTR0L-Z 

TYSTAT 

EQU 

10H 

J KEYBOARD STATUS ADDRESS 

TYDATA 

EQU 

1 1H 

J KEYBOARD DATA ADDRESS 

INMSK 

EQU 

1 

JKEYB0ARD INPUT-READY MASK 

PSTAT 

EQU 

12H 

JPUNCH STATUS 

PDATA 

EQU 

13H 

JPUNCH DATA 

PMASK 

EQU 

2 

J PUNCH-READY MASK 

JJJJJJ 

J 

J ENTER 

jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj; 

AT THIS 

Pfl I NT 

UHFN ITCF.n AS MAIN PRJ C*>AM 


PROGRAM1 


5E00 31A45F 
5E03 CD09 5E 
5E06 C30000 


START* LXI 
CALL 
JMP 


SP* STACK J STACK IS AT END 3F PR0 GRAM 
SUBR 

M0NIT JJUMP T0 Y0UR M0NIT3R WHEN D3NE 


J CALL AT THIS P0INT F0R USE AS A SUBR3UTINE 
J 


5E09 

CDAA5E 

SUBR* 

CALL 

LEADR 

J PUNCH A LEADER 



J 

JINPUT 
; 

READ* 

A CHARACTER FR3M 

THE KEYB3ARD 

5E0C 

DB10 

IN 

TYSTAT 

JCHECK STATUS 

5E0E 

E601 


AN I 

INMSK 

J MASK UNWANTED BITS 

5EI0 

CA0C5E 


JZ 

READ 

JL00P UNTIL READY 

5EI3 

DB1 1 


IN 

TYDATA 

J READ CHARACTER 

5EI 5 

E67F 


Mil 

7FH 

J STRIP PARITY 

5E17 

FE1A 


CPI 

1 AH 

JQUIT 0N C3NTR3L-Z 

5E19 

CA465E 


JZ 

D0NE 


5E1C 

DE20 


SBI 

2 OH 

JREM3VE ASCII BIAS 

5E1E 

DA0C5E 


JC 

READ 

J SKIP C0NTR0L CHARACTER 

5E21 

FE3F 


CPI 

63 


5E23 

D20C5E 


JNC 

READ 

J SKIP L3WER CASE 

5E2 6 

6F 


M0 V 

L* A 

J SAVE CHARACTER IN L 

5E27 

5F 


M0 V 

E* A 

J AND E 

5E28 

2 600 


M VI 

H* 0 

JZER0 H 

5E2A 

1600 

J 

J FIND 

M VI 

D* 0 

J AND D 



THE TABLE 

0FFSET 

BY MULTIPLYING THE 


J CHARACTER VALUE BY FIVE (5 PUNCHES PER 
J CHARACTER) AND ADDING IT T0 THE TABLE 
JADDRESS 
J 


5E2C 

29 

DAD 

H 

JD0UBLE THE CHAR. VALUE 

5E2D 

29 

DAD 

H 

J THEN QUADRUPLE IT 

5E2E 

19 

DAD 

D 

JN0W TIMES FIVE 

5E2F 

EB 

XCHG 


J SAVE IT IN D/E 

5E30 

21615E 

LXI 

H* TABL E 

JP0INT T3 TABLE 

5E3 3 

19 

DAD 

D 

JADD 0FFSET 

5E34 

1E0 5 

M VI 

E* 5 

J READY F0P 5 PUNCHES PER 





-«H» 

.!■: 

INPUT 

CHARACTER 

FROM 

KEYBOARD 


REMOVE 
ASCII BIAS 


MULTIPLY BY 5 
ADD TO TABLE 
ADDRESS 

IZI-- 


POINT TO CHAR. 
IN TABLE 


i -r 


r 

UNCrl 5 BYTE 

FOR CHAR. 
AND ONE 
SEPARATOR 

S 


PjpL P0UT J 
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5E36 7E 

NEXTC* M0V 

A* M 

/FETCH PUNCH C0DE 

5E37 CD555E 

CALL 

P0UT 

/PUNCH IT 

5E3A 23 

I NX 

H 

/INCREMENT P0 INTER T0 NEXT 

5E3B ID 

DCP 

E 

/ DECREMENT C0UNT 

5E3C C2365E 

JNZ 

NEXTC 


5E3F AF 

XRA 

A 

/PUNCH A BLANK 

5E40 CD555E 

CALL 

P0 UT 

/ BETWEEN EACH CHARACTER 

5E43 C30C5E 

JMP 

READ 

/NEXT CHARACTER 


/FINISHED* PUNCH TRAILER AND RETURN T0 CALLING 
/ PR0 GRAM 0R JUMP T0 Y0UR M0NIT0R 


5E46 

CD4A5E 

D0NE: 

CALL 

LEADR /PUNCH TRAILER 

5E49 

C9 


RET 




/ SUBR0 UTIN E T3 

PUNCH A LEADER ON TAPE 

5E4A 

AF 

LEADRs 

XRA 

A / SET FOR NULL 

5E4B 

1632 


M VI 

D* 50 /NUMBER 0F NULLS 

5E4D 

CD555E 

NL DP i 

CALL 

POUT /PUNCH A BLANK 

5E50 

1 5 


DCR 

D 

5E51 

C24D5E 


JNZ 

NLDP 

5E54 

C9 


RET 




P 

S SUBR0 UTIN E T0 

OUTPUT DATA TO PUNCH 

5E55 

F5 

P0UT* 

PUSH 

PSV 

5E56 

DB12 

P0UTW* 

IN 

PSTAT /CHECK STATUS 

5E58 

E602 


AN I 

PMASK /MASK UNWANTED BITS 

5E5A 

CA565E 


JZ 

POUTW /LOOP UNTIL READY 

5E5D 

FI 


P0P 

PSW 

5E5E 

D3I3 


0UT 

PDATA /PUNCH BYTE 

5E60 

C9 


RET 




/////// 

• 

////////////////////;;//;//////;////;//;;;;;;; 



/ TABLE 
* 

0 F PUNCH SYMBOLS FOR THE CHARACTER SET 

5E61 

00 

* 

TABL E* 

DB 

0*0* 0*0* 0* 0* 0*207* 207*0 / BLANK* I 

5E6B 

00 


DB 

0* 7* 0* 7*0* 40* 2 54* 40* 2 54* 40 / "* # 

5E7 5 

46 


DB 

70* 13 7*2 55* 13 7* 1 14 / S 

5E7A 

46 


DB 

70* 38* 1 6* 200* 19 6 / t 

5E7F 

6C 


DB 

108*14 6* 172* 64* 1 60* 0* 4* 3* 3* 0 Z A ' 

5E89 

00 


DB 

0* 60* 66* 129* 0* 0* 129* 66* 60*0 / ( ) 

5E9 3 

88 


DB 

136*80*248* 80* 13 6* 8*8*126* 8*8 / ** + 

5E9D 

00 


DB 

0*128* 1 12* 48*0* 8* 8* 8* 8* 8 /*- 

5EA7 

00 


DB 

0*192* 192*0*0* 64* 32* 16*8* 4 / . / 

5EB1 

7E 


DB 

126* 161* 137* 133* 126 / 0 

5EB6 

84 


DB 

132* 130* 2 55* 128* 128 / 1 

5 EBB 

C2 


DB 

194* 1 61* 145* 137* 134 / 2 

5EC0 

42 


DB 

66* 137* 137* 137* 1 18 / 3 

SEC 5 

OC 


DB 

12* 10* 137* 255* 136 / 4 

5ECA 

67 


DB 

103* 137* 137* 137* 1 13 / 5 

SEC F 

7E 


DB 

126* 137* 137* 137* 114* 1* 1* 249* 5* 3 / 6*7 

5ED9 

76 


DB 

1 18* 137* 137* 137* 1 18 / 8 

5EDE 

46 


DB 

70* 137* 137* 137* 126 / 9 

5EE3 

00 


DB 

0*216* 216*0*0* 0* 128* 1 18* 54*0 Z i / 

SEED 

to 


DB 

1 6* 40* 68* 1 30* 0* 40* 40* 40* 40* 40 / < * 

5EF7 

82 


DB 

130* 68* 40* 16* 0* 6*1* 185*9* 6 / > 7 

SF01 

7E 


DB 

126* 129* 157* 145* 14 / t 

5F0 6 

FE 


DB 

2 54*9*9*9* 254 / A 

5E0B 

81 


DB 

129* 255* 137* 137* 1 18 / B 

5F10 

7E 


DB 

126* 129* 129* 129* 66 / C 

5F1 5 

81 


DB 

129* 255* 129* 129* 126 / D 

5F1A 

FF 


DB 

255* 137* 137* 137* 137* 255*9*9*9* 1 / E* F 

5F24 

7E 


DB 

12 6* 129* 145* 14 5* 1 14* 2 55 8* 8* 8* 2 55 / G* H 

5F2E 

00 


DB 

0* 129* 2 55* 129*0* 9 6* 128* 129*127* 1 / I*J 

5F38 

FF 


DB 

2 55*8* 20* 34* 193 / K 

5F3D 

FF 


DB 

255* 128* 128* 128* 128 / L 

5F42 

FF 


DB 

2 55*2* 12* 2*2 55* 2 55*2* 60* 64* 2 55 / M* N 

5F4C 

FF 


DB 

2 55* 129* 129* 129* 2 55* 255*9*9*9* 6 / 0* P 

5F56 

7E 


DB 

126* 129* 1 61* 65* 190 / P* Q 

5F5B 

FF 


DB 

255* 25* 41* 73* 134 / R 

5F60 

46 


DB 

70* 137* 137* 137* 1 14 / S 

5F65 

01 


DB 

1* 1* 255* 1* 1* 127* 128* 128* 128* 127 / T* U 

5F6F 

OF 


DB 

1 5* 48* 192* 48* 1 5 / V 

5F74 

7F 


DB 

12 7* 128* 1 12* 128* 127 / W 

5F79 

C3 


DB 

19 5* 3 6*24* 3 6* 19 5* 3* 4* 248* 4* 3 / X* Y 

5F8 3 

Cl 


DB 

193* 1 61* 145* 137* 135 / Z 

SF88 

00 


DB 

0*2 55* 129* 129* 129* 4*8* 16* 32* 64 ZC \ 

5F92 

81 


DB 

129* 129* 129* 2 55* 0* 12*2* 1* 2*12 / I t 

5F9C 



DS 

8 /STACK SPACE 

5FA4 


STACK* 

DS 

1 
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PROGRAM 2 

t10 5E000031A45FCD095EC30000CD4A5EDB10E60120 
*10SE1000CA0CSEDB11E67FFE1ACA465EDE20DA0C93 
t105E20005EFE3FD20C5E6F5F26001600292919EB3B 
<105E300021615E191E057ECD555E231DC2365EAF03 
tI05E4000CD555EC30C5ECD4A5EC9AF1632CD555EF0 
«10 5E500015C24D5EC9 F5DB12E602CA565EF1D313D8 
tI05E6000C900000000000000CFCFO00007000700BD 
t10 5E700028FE28 FE284 689 FF89 724 62 610C8C46C 71 
i105E800092AC40A00004030300003C42810000816A 
t10 SE9000423C0088 50F8 508808087E06080080704E 
t10 5EA00030000808080808OOCOCO000040201008A2 
l10 5EB000047EA1398 57E8482 FF8080C2A191898 62B 
110 5EC0004289 89 89760C0A89FF8867898989 717E68 
i10 5ED000898989 720101F9 0 50376898989 764689 5C 
i10 5EE00089897E00D8D800000080 7636001028 44CA 
t10 5EF0008200282828282882442810000 601B90991 
t105F0000067E81909 10EFE090909 FE81FF8989 7631 
t105F10007E8181814281FF81817EFF89898989 FF1C 
t10 5F2000090909017E81919172FF080808FF00812B 
t10 5F3000FF8100 6080817F01FF081422C1FF80800 3 
«10 5F40008080FF020C02 FFFF023C40FFFF81818145 
*105F5000FFFF090909067E81A141BEFF1929498673 
* 105F600046898989720101FF01017F8080807F0F4E 
»10 5F700030C0300F7F8070807FC3241824C303049 7 
i105F8000F80403C1A191898700FF81818104081071 
iI05F90002040818181FF000C0201020C0000000002 
«04 5FAOOOOOOOOOOOFD 
t005E0001A1 







.. 
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An Index to 
INTERFACE AGE 1978 

Compiled by Jim Schreier 


The amount of information recorded in Volume 3 of 
INTERFACE AGE is vast. The purpose of this index is to 
recover as much key information as possible within a 
limited space, so it is subject oriented. Eleven major 
subjects are grouped together, however, the alphabeti¬ 
cal flow of remaining minor subjects continues. Articles 
are capitalized, referenced subjects are in caps and 
lower case. Book reviews are found under “Products.” 


Effort was made to distinguish between BASIC and 
assembled listings under “Applications Software.” If a 
specific BASIC listing or chip description was refer¬ 
enced, that reference is maintained. 

An index not used is a waste. We hope that this index 
to 1978 INTERFACE AGE proves to be helpful through¬ 
out the coming years, especially to those who have yet 
to discover the joy of microcomputing.□ 
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INSIDE ASCII —Parti.May* p 96 

by R.W. Berner 

INSIDE ASCII - Part 2 .June* p 64 

by R.W. Berner 

INSIDE ASCII - Part 3.July p 80 

by R.W. Berner 

Advance Payment Problems.Jan p 46 

THE AUTO INDUSTRY MOVES TO 

MICROPROCESSORS.Oct p 78 

by Robert S. Koster and Leslie D. Ball 

BASIC’S TOKEN OF GOOD FORTUNE.May* p 160 

by Tim Ryan 

BUSINESS 

Applications, Selecting for Business.Dec p 36 

Applications, Basic Business .Nov p 33 

THE AUTOMATED ATTORNEY.Oct p 96 

by Mathew Tekulsky 

BUSINESS MICROCOMPUTERS: FRAUD OR 

REALITY?.Oct p 90 

by Rodnay Zaks 

Business Hardware.Mar p 24 

CONSIDERATION FOR COMPUTER IMPLEMENTATION 

IN A SMALL BUSINESSt —Parti .May* p 88 

by Roger Williams 

CONSIDERATION FOR COMPUTER IMPLEMENTATION 

IN A SMALL BUSINESSt— Part 2.June* p 82 

by Roger Williams 

CONSIDERATION FOR COMPUTER IMPLEMENTATION 

IN A SMALL BUSINESSt — Part 3 .July p 90 

by Roger Williams 

CONSIDERATION FOR COMPUTER IMPLEMENTATION 
IN A SMALL BUSINESSt — Part 4 

“Selecting the Computer System Software’’.Aug p 83 

by Roger Williams 

DESIGNING A SMALL BUSINESS COMPUTER 

SYSTEM .Apr p 92 

by William L. Colsher 

Employment in Computer Programming.Feb p 48 

The Entrepreneur.June* p 26 

THE EVOLUTION OF A MODULAR BUSINESS 

COMPUTER.June* p 78 

by Donald A. Burns and Milton C. Hubatka 

Export/Import Procedures.Apr p 54 

Microcomputer Characteristics.Feb p 34 

Microcomputers: Practically and Potentially.Apr p 39 

Why Not to Buy A Microcomputer.May* p 29, 51 

New Business Advice.Mar p 42 

OVERVIEW OF A BUSINESS COMPUTER SYSTEM. .Oct p 92 

by James W. Kitzmiller 

PATENTS, COPYRIGHTS AND COMPUTERS.June* p 94 

by Leonard Tachner 


Patents, Copyrights and Trademarks.Apr p 47 

Personnel Reaction to Computers.Jan p 26 

Research and Development .Sept p 49 

Research and Development Tax Write-offs.Dec p 28 

THE SMALL BUSINESS MARKET.July p 89 

by Neal A. Moran 

Small Computers in Large Organizations.July p 31 

Software Merchandising.Mar p 37 

SOME BASICS OF ACCOUNTING. Deep 79 

by James Kitzmiller 

Subchapter C Corporations — Part 1 .Mar p 40 

Subchapter C Corporations — Part 2.May* p 38 

Subchapter S Status.Jan p 32 

Tax Advantages.July p 37 

CALCULATORS 

CALCULATOR CONSIDERATION SURVEY.Aug p 67 

by John D. Hirsch 

PROGRAMMABLE CALCULATORS MODELING OF 

EXPERIMENTAL DATA.Feb p 161 

by M. Patt, J.R.A. Lemieux and L. Fisher 

Computer Conventions.Jan p 39 

Consumer and Trade Practices.Nov p 6 

COOPERATION.June* p 55 

by John Craig 

A DEVELOPMENT-PROJECT REPORTING AND 

CONTROLTECHNIQUE.May* p110 

by William Rosenbluth 

DOCUMENTATION: USERS CAN’T DO WITHOUT IT: BUT 

PROGRAMMERS CAN...OR CAN THEY.Apr p 160 

by Tom Fay 

Software Documentation .Apr p143 

EDUCATION 

COMPUTERS: WORLDS OF “IF” FOR CHILDREN 

TO EXPLORE.Sept p 68 

by Bill Langenes 

A PLACE FOR PERSONAL COMPUTING IN 

SCHOOLS AND COLLEGES.Sept p 70 

by Karl L. Zinn 

STUDENTS LEARN WITH COMPUTER ASSISTED 

INSTRUCTION .Sept p 62 

by Sandra Evans 

HARDWARE APPLICATION 

BUILD A LIGHT PEN.Feb p 94 

by Scott Fluhrer 

BUILDING AN INEXPENSIVE 2708 EPROM 

PROGRAMMER.Dec p 94 

by Darrel J. Van Buer (Assembled 8080 Listings) 

CUTTING THE COST OF DIGITAL DISPLAYS.Sept pill 

by R. O. Whitaker 
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ELECTRON BEAM GENERATOR PRODUCES ICs 


NINETIMESSMALLER.Feb p 88 

by Andrew Wittkower 

FLOPPY DISK JUKEBOX.Nov p 42 

THE GLASS TELETYPE (Assembled Firmware).Jan p 113 

by Charlie Mitchell, Phil Roybal and Keith Winter 

Hardware Growth in Business.Oct p 34 

INTERFACE AN MPU TO A CASSETTE TAPE 

RECORDER.Nov p 90 

by John Wharton 

INTERVALTIMER DESIGN.Jan p 122 

INVENTOR’S SKETCHPAD, FLAT SCREEN DISPLAY .Dec p 46 

THE KEYED-UP 8080: AN ATTRACTIVE 

ALTERNATIVE FRONT PANEL.June* p 118 

by Roger H. Edelson 

THREE DIMENTIONAL GRAPHICS DISPLAY.Oct p 50 

by Roger Garrett 

UPGRADE YOUR SWTPC SYSTEM TO 60K!.Sept p 106 

by Earle Hilton 

A 24-LINE DISPLAY FOR THE HEATH H9.June* p 142 

by Stephen L. Sama 

Modifications to the above article.Aug p 19 


HARDWARE REVIEWS 

BIT PAD™: A NEW GRAPHIC DATA ENTRY DEVICE.. Mar p 92 


by Albert L. Whetstone 

A BUYER'S AND BUILDER’S GUIDE TO THE 

HEATHKITH8SYSTEM.June* p 128 

by Richard S. Arnold 

CANADA SYSTEMS, INC.: CL2400 REAL TIME 

CLOCK .Jan p 100 

by Roger Edelson 

COMPUTER TUTORIAL Part 1 — “An Introduction to the 

World of Home Computers”.Feb p 92 

by Roger Edelson 

COMPUTER TUTORIAL Part 2 — “Storage Devices— 

Or, Memories Are Made of This”.Mar p 100 

by Roger Edelson 

COMPUTER TUTORIAL Part 3 - “Memories 

Remembered” .Apr p 115 

by Roger Edelson 

COMPUTER TUTORIAL Part 4 “More Memories” ..May* p 156 
by Roger Edelson 

COMPUTER TUTORIAL —“Memories”.July p104 

by Roger Edelson 

COST EFFECTIVE LOGIC ANALYZER FOR 

THE S-100 BUS.Apr p 94 

by Roger Edelson 

DEVELOPMENT SYSTEM FOR THE 16-BIT PACE 

MICROPROCESSOR.Mar p 56 

by Phil Roybal 

AN EVALUATION OF THE AM-100 COMPUTER 

SYSTEM.May* p 81 

by James Kitzmiller 

HARD COPY: WHY NOT THE BEST? GO 

DAISYWHEEL. Oct p 98 


by John MacDougall (Two Z-80 Assembled Listings) 


A REVIEW: THE HEATH H11 MICROCOMPUTER ...Dec p108 
by Barry A. Andrews 

HEATHKIT MODEL H10 PAPER TAPE 

READER/PUNCH.Sept p 96 

by Roger Edelson 

THEINFOTECSIMP.Dec p 74 

by Terry Costlow 

AN INTERRUPT DRIVEN FLOPPY DISK CONTROLLER 

FOR THE S-100 BUS.May* p 144 

by Robert Wright and Chester P. Quinn (Listings) 

A LOOK AT VECTOR GRAPHIC AND THE MZ.Oct p 72 

by Carl Warren 

MIO BOARD CONFIGURATION MANUAL .Mar p 94 

by John K. Borders, Jr. 

“QWERTY" IS OBSOLETE .Jan p 56 

by Sid Owen 

RCA CDP 1802 COSMAC MICROPROCESSOR.May p 104 

by Joseph Pallas 

TURNING TOWARD MECA.Jan p 104 

by Carl Denver Warren II 

USING THE HEATHKIT H8 SYSTEM IN HOBBY, HOME 

AND BUSINESS APPLICATIONS.June* p 102 

by Richard S. Arnold 


VECTOR GRAPHIC INC. PROM/RAM BOARD: AN EASY 

STORAGE FOR OVERHEAD PROGRAMS .Dec p 92 

by Roger Edelson 

THE 8085 IN ROBOT DESIGN.Apr p 110 

by Frank Da Costa 

INDEX 

CUMULATIVE AUTHOR INDEX TO INTERFACE AGE 

DECEMBER, 1975-DECEMBER, 1977 .May* p135 

INDEX TO INTERFACE AGE: DATABASE 
DECEMBER, 1975 TO DECEMBER, 1976 

(Floppy ROM™).May* p64b 

1978 INDEX TO HARDWARE.Oct p 61 

1978 INDEX TO SOFTWARE.Nov p 50 

1978 INDEX TO MICROCOMPUTER BOOKS .Dec p 54 

ROBOT BOOKS INDEXED .Dec p 42 

INTERPRETERS VS. COMPILERS.Mar p 152 

by Rick Gros 

A KEYBOARD/DISPLAY INTERFACE PERIPHERAL 

ON A CHIP.Feb p 96 

by Larry Grim 

BUDGETING FOR MAINTENANCE: THE HIDDEN 

ICEBERG.Aug p 96 

by Wm. J. Scherker 

Manuscript Preparation .Feb p 6 

Manuscript Submission .Apr p 7 

Microcomputer Courses.Feb p 42 

THE MICROCOMPUTER: A REVOLUTION IN 

AUTOMATIC CONTROL.June* p 51 

by N.C. Persson 

MICROCOMPUTERS IN THE HOME.Aug p 71 

by Terry Benson 

Microcomputer Consulting Directory Part 1.Nov p 8 

Microcomputer Consulting Directory Part 2.Dec p 9 

MEDICINE 

THE BEDSIDE MICROCOMPUTER IN THE INTENSIVE 

CARE NURSERY.July p 64 

by Robert C.A. Goff, M.D. 

INTERFACING A MICROCOMPUTER TO THE 

ANALOG WORLD.July p 68 

by Orv Balcom 

IT’S NOT A BIG MIRACLE..Dec p 70 

by Mathew Tekulsky (with a BASIC Listing) 

LSI-11 MICROCOMPUTERS IN HOSPITAL ICUs.Feb p 68 

by Ed Heesbeen 


MEDICAL APPLICATIONS OF MICROCOMPUTERS 


.July p 76 

by Dick Moberg 

PERTEC DISK SPEEDS UP DIAGNOSIS IN AN 

ISRAELI HOSPITAL..Feb p 72 

by Linda Folkard-Stengel 

ARE YOU READY FOR TELEPHONE 

NETWORKING?.Sept p 82 

by Tim Ryan 

THE PERSONAL COMPUTER AND CHANGE IN THE 

COMPUTER INDUSTRY .June* p 49 

by Portia Isaacson 

PERSONAL COMPUTING IS MORE THAN 

A HOBBY .June* p 44 

by Portia Isaacson 

PERSONAL COMPUTER PROTECTION.Aug p120 

by F.J. Stifter 

Prepayment Guide.Apr p 50 

PRODUCTS 

AMD 9511 Arithmetic Processor.May* p 42 

A.S.I.’s Medical Accounts Receivable Package.Jan p 80 

“BASIC” — Book Review .Apr p140 

“BEGINNING BASIC” — Book Review.May* p 133 

“CMOS DATA BOOK” — Book Review .Jan p 148 

Fairchild 9440 .May* p 42 

“FINANCIAL ANALYSIS AND BUSINESS DECISIONS ON 
THE POCKET CALCULATOR”—Book Review . .. .July p 153 
“FINITE STATE FANTASIES”—Book Review ....June* p 115 

GEM Time Machine..Apr p 40 

“GETTING INVOLVED WITH YOUR OWN COMPUTER” - 
Book Review.Apr p 140 
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Homebrew Computer Club. ...Marp 45 

“HOME COMPUTERS: 2 10 QUESTIONS AND ANSWERS” 

Vol. 1 Hardware — Book Review. May* p 133 

IBM 5110.Mar p 29 

Intel 8086 .May* p 42 

“INTERFACING SELECTRIC TO MICROCOMPUTERS” 

— Book Review .Jan p148 

“AN INTRODUCTION TO MICROCOMPUTERS” Vol. 0 

The Beginner’s Book — Book Review.Feb p 138 

“AN INTRODUCTION TO PERSONAL AND BUSINESS 

COMPUTING” —Book Review .Dec p128 

MECA Cassette Drive .Jan p104 

“MEMORY DATA BOOK”—Book Review .Jan p 148 

“MICROPROCESSOR INTERFACING TECHNIQUES” 

Second Edition — Book Review.Sept p 123 

M ITS 300 .Mar p 30 

“MOS/LSI DATA BOOK” — Book Review ..Jan p 148 

“MY FRIEND THE COMPUTER AND TEACHER‘S GUIDE 

AND ACTIVITY BOOK” —Book Review .Jan p 148 

“PASCAL USER’S MANUAL AND REPORT” 

Second Edition — Book Review.Mar p 148 

“A PEOPLE’S DATA BASE SYSTEM” - 

Book Review.Dec p128 

Personal Computer Network Committee.Oct p 46 

Physician’s Microcomputer Club.June p 41 

“PROGRAMMABLE CALCULATORS” — 

Book Review.July p153 

Real Time Clock Board by Canada Systems, Inc.Jan p 100 

A RELATIVE JUMP RULER SPEEDS MACHINE 

LANGUAGE PROGRAMMING .Mar p 165 

by John S. MacDougall 
“SEMICONDUCTOR CIRCUIT ELEMENTS” - 

Book Review.Mar p148 

SICOB Conference, Paris, 1977 .Feb p 50 

Smoke Signal Broadcasting.Oct p 6 

“SOME COMMON BASIC PROGRAMS” — 

Book Review.Apr p 141 

SORD COMPUTER.Feb p 86 

by Akio Guji and Kozuhiko Nishi 
TMS 9902 Asynchronous Communications 

Controller.May* p 42 

“THE UNIVERSAL ELIXIR AND OTHER COMPUTING 

PROJECTS THAT FAILED” — Book Review.Feb p 138 

VIDEO BRAIN: THE CONSUMER COMPUTER.Feb p104 

by Mike Peak 

Video Brain Introduction. Marp 6 

WESTERN DIGITAL FD 1771 FLOPPY DISK 

FORMATTER/CONTROLLER.May* p 144 

by Robert Wright and Chester P. Quinn 

WRITEHANDER™.Jan p 56 

by Sid Owen 

“THE Z-80 HANDBOOK” —Book Review .July p153 

“8080 PROGRAMMING FOR LOGIC DESIGN” — 

Book Review.June* p 115 

ROBOTS 

Artificial Intelligence.Apr p 42 

As Automobile Drivers.July p 33 

History of Robots.Oct p 43 

HISTORY OF ROBOTS.Apr p 65 

by Forest J. Ackerman 

Index to Robot Books..Dec p 43 

A NATURAL APPROACH TO ARTIFICIAL 

INTELLIGENCE.Apr p 80 

by Roger C. Garrett 

Programmable Controller and Robots.June* p 24 

QUASAR INDUSTRIES’ ROBOT: A DREAM THAT 

CAMETRUE.Apr p 69 

by Gene Beley 

ROBOTS: MAKING THEM WORK.Apr p 101 

by Roger C. Garrett 

Robots and Intelligence.May* p 32 

“ROBBIE” AND “GRONK”, MOBILE ROBOTS.Apr p 104 

by Keith Paul 

ROBOTS IN MANUFACTURING.Apr p 85 

by Ashok Nagrani 

FROM STEAM ENGINES TO ROBOTS: THE HIERARCHIES 

OF ROBOTIC DEVICES.Apr p 74 

by F.W. Chesson 

A VOCAL INTERFACE FOR YOUR ROBOT.Apr p 112 

by Frank Da Costa 


Serial Input/Output ..Oct p 46 

SFS WALLETSIZE SPACESHIP SIMULATOR Parti ..Feb p 56 
by Lance E. Strickler, John H. Buffington, III 
and Ivy Fleck Strickler 

SFS WALLETSIZE SPACESHIP SIMULATOR Part 2 .. Mar P 60 
by Lance E. Strickler, John H. Buffington, III and 
Ivy Fleck Strickler (with Assembled Service Routines) 


SOCIAL IMPACT OF THE COMPUTER.Feb p 66 

by Timothy Mowchanuk 

Software Applications Design.Mar p150 

SOFTWARE OBSERVATIONS.Nov p 82 

by Jim Schreier 

APPLICATION SOFTWARE 

Apple II Graphics (Listing in BASIC).Nov p 14 

ARASEM: A PROGRAMMING APPROACH FOR 

ROBOTS.Apr p156 

by Frank Da Costa (Assembled 8080 Listing) 

ASCII CONTROL CODES.Feb p 8 

by Robert H. Schwartz 

THE AUTOMATED DRESS PATTERN FOR THE 

APPLE II .Sept p 76 

by Wm. V.R. Smith III (Six BASIC Listings) 

Floppy ROM of the above program.Sept p 80a 

BASIC CROSS ASSEMBLER FOR THE 8080 .Feb p 76 

by Peter Reece (Listing in PDP-10 BASIC) 

BEEP-A-BUG .Nov p 140 

by Donald Fitchborn 


BUILDING AND LAND DEVELOPMENT PROGRAM . .Nov p 86 
By W.S. Chellberg (ALTAIR BASIC v 4.0 Listing) 

CHILD’S PLAY NUMBER GAME FOR BEGINNING 


MICRO-BUGS.Sept p128 

by Karen S. Wolfe (Listing in BASIC) 

CIRCUIT ANALYSIS. ..Aug p 116 

by Tim Gates (Listing in BASIC) 

COMPREHENSIVE INDEX TO INTERFACE AGE 

December, 1975 through December, 1976 .May* p 64b 

by W.W. Turner and W. Thomas, Floppy ROM #4 
COMPLETE DATA BASE MANAGEMENT SYSTEM . . Aug p 108 
by Peter Reece (Listing in PDP-10 BASIC) 

THE COMPUTATION OF DIRECTION (Azimuth).Aug p 72 

by Gene Szymanski (Listing in BASIC) 

COMPUTER(ese) SPEECH WRITING.Jan p150 

by Ashok Nagrani (ALTAIR v 3.2 BASIC Listing) 

COMPUTER GENERATED MORSE CODE.Oct p 86 

by Jim McClure (8080 Assembled Listing) 

COPY/SEARCH: 8080 DATA MANIPULATION.Sept p 134 

by Steven K. Robers (8080 Assembled Listing) 

CRAZY BALL .Jan pi 70 

by Sy Feierstadt (North Star Disk BASIC) 

CROMEMCO DAZZLER GRAPHICS INTERFACE 

DRIVER. Jan p 153 

by Ray Duncan (8080 Assembled Listing) 

DATA DN TIME FOR THE CP/M™ DISK OPERATING 

SYSTEM.Aug p 152 

by W.C. Hoffer (Three Assembled 8080 Listings) 

EUROPEAN ROULETTE IN COLOR.Aug p 56 

by W.C. Hoffer (Listing in COMPUCOLOR BASIC) 

A FINANCIAL ANALYSIS PROGRAM .Mar p 48 

by Peter M. Burke (Listing in BASIC) 

Modifications to the above article.June* p 10 

FLOPPY ROM #3: THE WORD PROCESSOR.Jan p 60 

by Ken Knecht (MITS v 3.4/4.0 Extended BASIC) 

HOW TO LOAD FLOPPY ROM #4 AND NOTES ON IAPS™, 
INTERNATIONAL ASCII PUBLICATION 

STANDARD. May* p 70 

by Alan R. Miller, W.W. Turner and Bill Thames 

HOW TO LOAD FLOPPY ROM #5.Sept p 60 

by Bill Turner and Carl Warren 

A GENERALIZED 8080 STRING SORTING ROUTINE . . Nov p 125 
by Chris Terry (8080 Assembled Listing) 

A FULL FUNCTION MAILING LIST SYSTEM..May* p 56 

by John M. Billing (Floppy ROM #4) 

GP MONITOR FOR THE M6800.Oct p132 

by William E. Warren (Four 6800 Assembled Listings) 
HEXMON: AN 8080 INTEL HEX-FORMAT PAPER TAPE 

MONITOR.Mar p 158 

by Alan R. Miller (8080 Assembled Listing) 

HOW TO BUY AN APARTMENT BUILDING.Jan p 94 

by Richard E. Michels (SWTPC 8K v 2.0 BASIC) 
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HOW TO WRITE FORM LETTERS THAT LOOK LIKE THE 

REAL THING. Sept p 88 

by John MacDougall (Floppy ROM #5) 

IAPS: INTERNATIONAL ASCII PUBLICATION STANDARD- 
HOW TO MAKE YOUR OWN TAPES ON AN 8080 .June* p 146 
by Alan R. Miller (8080 Assembled Listing) 

IMPLEMENTING RANDOM ACCESS FOR A NAME AND 

ADDRESS RETRIEVAL SYSTEM .Aug p 103 

by Gary Young (Two Listings in North Star BASIC) 

INSERT TO STOP TV DISPLAY.June* p155 

by John Musgrove (Digital Group BASIC) 

INTERVALTIMER DESIGN.Jan p122 

by Darrel J. Van Buer (Four 8080 Assembled Listings) 
HEART ATTACK: HOW YOU CAN PREDICT IT AND SOME 

THINGS YOU CAN DO ABOUT IT .July p 56 

by Leo P. Biese, M.D. (MITS v 4.0 Disk BASIC) 

M6800 DATA OR PROGRAM ADDRESS LOCATOR . . Dec p 136 
by Dr. Gordon M. Wolfe (6800 Assembled Listing) 

MISFIT.Aug p 63 

by Bruce A. Scott (PDP-1145E BASIC) 

LOOK.May* p 166 

by Kenyon Swartout (8080 Assembled Listing) 

Modifications to the above article.Aug p 18 

MAILCODE SORT AND PRINT PROGRAM.Apr p 90 

by Jim Huffman (SWTPC 8K BASIC) 

A MEMORY CATALOG PROGRAM.May* p170 

by Jim Baumgardt (8080 Assembled Listing) 

ON A BI-LINGUAL MATH TUTORING PROGRAM . . .Sept p 130 
by Marvin Mallon (Spanish/English BASIC Listing) 

PEEK AND POKE A TOTAL.Dec p 129 

by Douglas L. Jones (Listing in BASIC) 

THE PERSONAL MANAGEMENT PROGRAM .Aug p 77 

by Carl Townsend (Listing in commercial BASIC) 

PICO-FUMI.Dec p138 

by Kenneth Slonneger (Listing in BASIC) 

PING PONG FOR THE 8080 .Aug p 64 

by Elliot Myron (Listing in BASIC) 

Plot Charts of Urine Sugar with Insulin Curves .Dec p 73 

(Listing in BASIC) 

RANDOM FILES ILLUSTRATED.Feb p 157 

by Frederick E. La Plante, Jr. (Listing in BASICE) 

SEQUENTIAL FILES “WEDGE 1 ’.Deep 82 

by Martin Knight (6800 Assembled Listing) 

SOFTWARE AID FOR FIRMWARE PRODUCTION ...Mar p 156 
by Owen F. Thomas (Two 6800 Assembled Listings) 

A SPECIAL FUNCTION APPROXIMATION METHOD AND 


ITS APPLICATION.Oct p 74 

by Endre Simonyi (Listing in BASIC) 

STRUCTURED PROGRAMMING IN BASIC.Feb p 82 

by Kamal Shah (Listing in BASIC) 

TABCOUNT: A COUNTER FOR YOUR EDIT BUFFER. . Aug p 150 
by Alan R. Miller (8080 Assembled Listing) 

TAPEMON: AN 8080 BINARY TAPE MONITOR .Feb p 144 

by Alan R. Miller (8080 Assembled Listing) 

TAX CALCULATION PROGRAM.Jan p158 

by Gary O. Young (North Star Disk BASIC) 

THE TAX MAN Parti.Jan p 164 

by Gary O. Young (North Star Disk BASIC) 

THE TAX MAN Part 2.Feb p 140 

by Gary O. Young (North Star Disk BASIC) 

A TEXT EDITOR FOR THE XEK AND PTCO 

ASSEMBLERS.Oct p 138 

by Alan R. Miller (8080/Z-80 Assembled Listings) 

TMS 9900 INTERACTIVE MONITOR.July p 163 

by Burt Johnson (An Un-assembled Listing) 

T.V. PATTERN GENERATOR.Aug p 80 

by Robert Harr, Jr. and Gary F. Poss (APPLE II BASIC) 

USE OF MICROCOMPUTERS FOR BUSINESS RISK 

ANALYSIS.Jan p 88 

by John R. Prescott (IMSAI BASIC) 

USE YOUR COMPUTER TO SORT RESISTORS .Apr p 167 

by Lucille A. Moody (SWTPC 4K v 2.0 BASIC) 

VIDEO GAME TECHNIQUES IN NORTH STAR BASIC 

FOR THE SOL VDM-1 .Aug p 68 

by Robert C.A. Goff (Two BASIC Listings) 

WORLD POWER .Feb p 167 

by Joe Jaworski (SWTPC 8K BASIC) 

THE 6800 INVADES THE DARKROOM.Oct p 82 


by R.B., P.E. and C.J. Lang (6800 Assembled Listing) 


A 6800 RELOCATOR ..Mar p 166 

by Neal Champion (Assembled 6800 Listing) 

SOFTWARE REVIEWS 

A.S.I.’s MEDICAL ACCOUNTS RECEIVABLE 

PACKAGE.Jan p 80 

by M.R. Lockwood 

THE AUTOMATED ACCOUNTANT.Aug p106 

by Mathew Tekulsky 

CP/M: AN 8080 DISK OPERATING SYSTEM Part 1 .. .July p 156 
by Alan R. Miller 

CP/M: AN 8080/Z-80 DISK OPERATING SYSTEM Part 2 

“A Macro Assembler and Other Goodies”.Dec p130 

by Alan R. Miller 

THE DEVIL’S DUNGEON.Mar p148 

THE ELECTRIC PENCIL FOR CP/M.Aug p 148 

by Alan R. Miller 

FLOPPY ROM LOADING TECHNIQUES Parti.Mar p 76 

by Orv Balcom 

FLOPPY ROM LOADING TECHNIQUES Part 2.Apr p 145 

by Orv Balcom (Listing for recovery of Tarbell crashed 
cassette tapes) 

HAMMING’S ERROR CORRECTIONS..Feb p 142 

by Ed Comer 

iCOM’SDEBBI™: A USER’S REPORT.June* p156 


by Jerald L. Ripley 

INTRODUCTION TO THE TEX LANGUAGE Parti ...Aug p 144 
by Robert W. Berner 

INTRODUCTION TO THE TEX LANGUAGE Part 2.. . Sept p 124 
by Robert W. Berner 

INTRODUCTION TO THE TEX LANGUAGE Part 3 ...Oct p126 
by Robert W. Berner 

NORTHSHARE: A MULTIUSER DISK BASIC FOR THE 


8080/Z-80 .Nov p136 

by Alan R. Miller 

PASCAL Publicity. Nov p 46 

PILOT: A PROGRAMMING LANGUAGE FOR 

BEGINNERS.Sept p 64 

by Rita May Lift and Keith Vann 

THE 9900 INTERACTIVE MONITOR.June* p 158 

by Burt Johnson 

THE TECHNIQUES OF DATA ENTRY...Dec p 87 

by William L. Colsher 

A USABLE DATA BASE: WHAT, WHY AND HOW TO 

USE IT!.July p 154 

by William Turner 

THE WESTMINSTER XEK ASSEMBLER FOR NORTH 

STAR DISK.June* p153 

by Alan R. Miller 

WORDPROCESSING: A MAJOR FACTOR IN SMALL 

BUSINESS COMPUTING? .Dec p 64 

by Carl Warren 

Speech Synthesis.May* p 54 

A DESIGNER’S NOTES ON THE S-100 BUS “STANDARD” 

PROPOSAL v 2.1.Aug p 122 

by Kells A. Elmquist 

“STAR WARS” SPECIAL PRODUCTION AND 

MECHANICAL EFFECTS.Apr p 79 

by John Stears 

THEATER OF THE FUTURE: A FEASTING OF THOUGHTS, 

A BANQUETING OF WORDS.June* p 56 

by Ray Bradbury 

THINGSTOCOME.June* p 46 

by David Ahl 

USER’S MANUAL FOR LEVEL-1 RADIO SHACK TRS-80™ 
MICROCOMPUTER SYSTEM — Review.Apr p 141 

THE WRT SYSTEM: FROM FIELD NOTES TO 

PROGRAMMABLE DATA.Feb p 91 

by S.J. Poray-Tucholski 

WHY IS THERE SO LITTLE GOOD BUSINESS 

SOFTWARE? .Dec p 77 

by Keith Parsons 

YOU MEAN MY FALLACY IS INCORRECT?.June* p 53 

by Dennis Hamilton 


*Back issues are no longer available. 
tNot available for reprints. 
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MICRO-MARKET 


f C-12 COMPUTER CASSETTES 

Leaderless "Scotch" LN Tape: 
$1.85 Each; Ten C-12's In A 
Vynl Storage Album - $16.95. 
Shipping: $1.00 Per Order. 

VA. Residents Remit 4% Tax. 
TARZAC/Computer Cassettes 
Box 10203, Norfolk, VA 23513 


* NEW: S-100 DISPLAY-SENSE BOARD * 
INTRO PRICE THRU JAN. 31, 1979 $74.95 

•Design, Service and Programming Aid 
•Data, Address & Status LEDs Remotable 
•256 Sense Addresses; Remotable Switch 
•PCB Silk Screen, Solder Mask, Buffered 
•Gold Contacts; All Prime Parts Included 
•M/C, VISA, M.O. Accepted. Add $1 for COD 
•Add $2 Shipping. Use 24 Hr Order Line 
(512) 231-2012 & Get 5% Discount 

DIGITAL DYNAMICS INCORPORATED 
Dept. I, P.O. Box 27234, San Antonio, TX 78227 


VERY INTERESTING 

‘KUSH COMPUTER EXCHANGE” 

BUY-SELL-TRADE 

HARDWARE — SOFTWARE 
SUBSCRIPTION $2 (7 ISSUES) 
KUSH COMPUTER TRADER, 
Dept. 4, P.O. Box 747, 
Mundelein, III. 60060 


^SWWWWWllll WIUIII//////6 

x Year-End Clearance! ^ 

$.. Z 


1 


DATA TERMINAL 
PRINTER 


I 


We Buy-Sell-Trade all brands & 
models of Data Processing ^ 

Equipment. ^ 

U SB-330 ^ 

10/30 cps s: 

Impact Printing —■ 

Tractor Feed " 

132 Print — 

Positions ^ 

10-Key Pad ^ 



‘ Nearly a million dollars in inventory 
I Call for price quotes 

214 / 357-5725 


i 


^ 1 U.S. BROKERS INC. § 

V I I 2636 Walnut Hill Lane X 

g isasiMa:-. § 

y/////nm\\\\ iii\\\\\\\\\\yS 


D.C. METRO AREA 

TYSONS CORNER, VIRGINIA 

COMPUTER SYSTEMS STORE 

Microcomputers & Peripherals 
for Home, School. & Small Business 
1984 Chain Bridge Rd., McLean, VA. 22101 
703-821 -8333 


VIM-1 KIM-1 

$238 $161 

Add $30 for Power Supply 

Write for list of PET, KIM and VIM accessories 

A B Computers 

P.O. Box 104, Perkasie, PA 18944 


TRS-80 COMPUTING 

non-profit newsletter 
$15 (U.S.)/12 issues payable 

Computer Information Exch., Inc. 
Box 158 

San Luis Rey, CA 92068 


Check our prices — We will not be undersold! 
DISCOUNTS! 

POLY-8813 1 drlve-No monitor $2825 

POLY-88 System 2 $575 

IMSAI1-8080 22 Slot $575 

IMSAI V10 Basic/C Kits $150/$260 

NORTH STAR First Disc System Kit $500 

POLY 88/8813 Software $2/Program 

AAAA Computer How’s 
1477 Barrington, Suite 17 
W. Los Angeles, CA 90025 (213) 477-8478 


UNEXPLAINED GLITCHES/CRASHES? 

AC Power Line surges and hash could be the culprit! 
Our Surge Suppressors and Hash Filters curb dam¬ 
aging surges and disruptive hash. Send self- 
addressed, stamped envelope for FREE Surge and 
Hash Cures flyer. Get to know your Supressor/Filter 
at your Dealer or direct. 

S/F-KW-3 1000 watt line cord unit $22.95 

ELF/T-10 10 amp wire-in unit $18.50 

ELECTRONIC SPECIALISTS, DEPT. IF 
171 S. Main St., Natick, MA 01760 


WORD PROCESSOR 

NORTH STAR CROMEMCO BASIC ECT 
32K REQUIRED 

Single page WORD PROCESSOR, Simple Software 
— easy to use! No right hand justification. Output to 
terminal and printer. Word insertions from disk. 
$50.00 for disk ready to run. 

Brown’s Sales 

P.O. Box 299, Kihei, Maui, Hawaii 96753 
(808) 879-1876 


‘‘COMPUTER CANOPY’’ DUST COVERS 

•Ideal for the Home, Office or School 
•Attractive, Heavy Upholstery Vinyl 
•Color: Textured Deep Walnut 
•Postpaid in USA; M/C, VISA, M.O. 

•Add $1.00 for COD Orders 
•Covers for: APPLE II $14.95 

PET, ADM-3, H-9 $19.95 

•Use our New 24 Hour Order Line and 
Get 5% Discount: (512) 231-2012 

DIGITAL DYNAMICS INCORPORATED 
Dept. I, P.O. Box 27243, San Antonio, TX 78227 


ORDER NOW! 

Avoid an upcoming price increase on our well docu¬ 
mented, quality 6800 software. Each with assembly 
listing plus K.C. cassette. 

Potshot, Life, Real Time Clock, Interrupt Printer 

Driver.Price each: $8.50 

Graph #1, Graph #2(forGT-61) each: $6.50 

Also, a Fortran Cross Assembler. See our previous 
ads, or write for full descriptions, but hurry! 

APPLIED MICROCOMPUTER SYSTEMS 

P.O. Box 68. Silver Lake. NH 03875 (603) 367 8004 


/ SHORTY CASSETTES V 

3M C-10 Low Noise High Density. Short enough to 
rewind and still hold many programs. 

$1.50 ea. — 10 for $13.50 — Send $1.00 for complete 
supply catalog with refund coupon. 


e* 


2400 BESSEMER STREET 
WOODLAND HILLS, CA 91367 


2708 & 2716 E-PROM PROGRAMMER 
WITH SOFTWARE 

For KIM-1, Motorola 6800, Fairchild 
F-8, RCA 1802, or Intel 8080. 
Assembled & tested, $59.95. Kit $49.95 

Optimal Technology, Inc. 

Blue Wood 127, Earlysville, VA 22936 
After 1:00 P.M. (804) 973-5482 


/ S 

Short Cassettes for Personal Computers 


C-101 

O L Q) 

1 50 

I FEET 



/ MICROSETTE CO. \ 

777 Palomar Ave. • Sunnyvale, CA 94086 


Duplication Services 

Microsette also offers professional 
duplication services for Commo¬ 
dore PET and Radio Shack TRS-80 
Level I and Level II cassettes. Our 
service provides mastering, quality 
control, all material including two- 
piece box, affixing of your labels or 
supplying our blank labels and ship¬ 
ping. Prices start at $1.00 each in 
100 quantity. 

MICROSETTE CO. 

777 Palomar Ave. • Sunnyvale, CA 94086 


LIMITED OFFER WHILE SUPPLY LASTS 

2-Tier Formica Enclosure for S.A. 400 Shugart $39.95 
Mini Disks $3.70 in boxes of 10 
Check Register Program 
written in North Star BASIC $50.00 

Horizon 2, Centronic 779, Hazeltine 1500 $4,150 

Horizon 2, Centronic 779, Hazaltine 1400 $3,852 

TORA SYSTEMS 

29-02 23rd Ave., Astoria, NY 11105 (212)932-3533 

MAIL ORDER ONLY 


SOFTWARE for - 

MICROPOLIS" 

MICROPOLIS BASIC is great BUT- 
WE’VE MADE IT EVEN BETTER!!! 

The BEM-1 makes programming a SNAP! 

• Append programs or subroutines from disk. 

• Most powerful EDIT function available. 
(Change a character, a line, 

or even the line number!). 

• Formatted listings for easy readability cross- 
referenced to all GOTO and G0SUB entry points. 
Correct pagination and titling with any printer. 

• Sorted list of all variables and function calls. 

• Computes program size, variable storage space 
required and true space left. 

• Automatic program titling. 

• A renumber that does it all. 

• . . . And even more!! 

100% compatible with all your programs. 
No increased memory requirement. 

Fully documented user manual. 

Basic Expansion Module (BEM 1) 

Available from stock $45.00 
Coming soon - Optimizing Compiler, full 
Business packages. & MUCH MUCH MORE!!! 

SYSTEMATION, INC. 

P.O. Box 75 
Richton Park, IL 60471 
_ (312) 481-2420 _ j 
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TRS-80 SOFTWARE 

SORT II — In-memory alphanumeric sort, 16K Level 
II BASIC * Handles KB, Tape, and/or Video I/O * Sorts 
on up to 5 fields * Ascending or descending seq. * 
Handles variable length records * On tape w/docu- 
mentation $19.95. 

SORT I — In-memory numeric only sort, 4K Level I 
BASIC * Handles multi-field records * Sorts on 2 
fields * Ascending or descending seq. * Can be used 
as subr. * On tape w/documentation $9.95. 
BLACKJACK SIMULATOR - 4K Level I or 16K Level 
II BASIC program allows you with a min. knowledge 
of BASIC to write simple routines to test or develop 
your ‘‘system" to beat BJ. Simulator plays thou¬ 
sands of hands of BJ and keeps W/L statistics. Pack¬ 
age includes statistical summary programs to anal¬ 
yze data. On tape w/documentation $19.95. 

Northeast MICROWARE 
BOX 6153, SYRACUSE, NY 13217 


r -\ 


Keyed Access 
For CP/M 

MAGSAM™, the powerful keyed access 
method for microcomputers, is now 
available for CP/M. 

Put data at your fingertips.. .easily 
accessed, displayed, and updated by key. 

Develop sophisticated online applications 
with real-time inquiries, immediate record 
addition and updating, and interactive 
data validation as only keyed access will 
allow. 

Program with MAGSAM’s ,M advanced 
capabilities including random access by 
key, generic (or "wild card”) search, 
logical sequential retrieval, secondary 
indexing. 

Order the MAGSAM™ package and receive 
the MAG SAM™ access method, 
MAGSAMX™ tutorial program, MAG- 
SAMD™ file dump utility, MAGSAM™ User 
Guide and Reference Card for only $75. 

MAGSAM™ User Guide is only $5.00. 

Micro Applications Group 
7300 Caldus Avenue 
Van Nuys, CA 91406 

CLIP THIS AD 


TRS-80 

SPECIAL PROMOTION SALE 

SAVE 10%, 15% or more on ALL 
Computers, Peripherals, Software, 
and ALL other fine Radio Shack® 
products. 

NO TAXES on out-of-state ship¬ 
ments. 

FREE Surface delivery in U.S. 

WARRANTIES will be honored 
by your local Radio Shack® store. 

Offered exclusively by 

Radio Shack® 

Authorized Sales Center 
1117 Conway 

Mission, Texas 78572 

(512) 585-2765 



FIFO FLEA 
MARKET 



FOR SALE OR TRADE: 16K dynamic 
memory chips with documentation, $10 
each or make an offer. H. Gerber, 1031 
W. 43rd, Houston, TX 77018. 

FOR SALE: TRS-80 software, business 
oriented — Level 2 only. Includes ac¬ 
counts receivable and payroll. Write for 
details. From $20 up. Jack Hatfield, 2895 
Bedford Ave., Placerville, CA 95667. 

FOR SALE: Morrow/Thinker Toys front 
panel CPU board assembled and tested 
with all documentation. Certified funds 
for $250 includes UPS shipping. C. W. 
Prather, 126 Dogwood Lane, Kinston, NO 
28501, (919) 522-2327. 

FOR SALE: TRS-80 Level I tapes and 
lists. Star Trek War (runs on 12K) list $7, 
tape $10; Biorhythm (4K) list $4, tape $7; 
Lunar Lander (4K) list $4, tape $7. All 
three for only $20. J.R. Menzies, 1011 
Neal Dr., Alexandria, VA 22308. 

FOR SALE: TRS-80, 16K, Level with 
monitor and cassette deck. Used very lit¬ 
tle, perfect conditoin, $875. John Oven- 
tile, 3839 Lake Ave. S., Duluth, MN 55802. 

FOR SALE: TRS-80 16K Level II. Like 
new, $800 including Editor/Assembler. 
NYC area preferred. Alan Goott (212) 
759-8400 days, 752-7634 evenings. 

FOR SALE: TRS-80 games in 4K Level I. 
Lunar Lander (graphic), Graphic Concen¬ 
tration, Graphic Hangman, Graphic Bio¬ 
rhythm, Star Trek, Juke Box (with six 
songs), Chess in Graphics, and many 
more. For complete catalog send SASE 
to Mike Sobetzko, 6631 Nagle Ave., Van 
Nuys, CA 91401. 

FOR SALE: Multiprogramming Operat¬ 
ing System for timesharing. Designed 
for Motorola 6800, operates in conjunc¬ 
tion with an Interrupt Timer Device 
(SWTPC MP-T, etc.) & maintains a time of 
day clock. Send $10 for complete 
documentation & source code. Ed Joyce, 
4603 Lyceum, San Antonio, TX 78229. 

FOR SALE: Netronics Elf II. Up and run¬ 
ning. Includes Giant Board, 4K RAM, ex¬ 
pansion power supply, ASCII keyboard, 
video monitor, Tiny BASIC cassette and 
manual, expansion connectors, Tom Pitt¬ 
man’s programming course, & complete 
instructions. Sockets used exclusively. 
Extras included. $399. Mike Otis, 1710 
16th Ave. SE, Aberdeen, SD 57401. 

WANTED: Contact with any computerist 
or other persons interested in trend 
analysis in commodities and stocks. 
Wish to exchange ideas, methodology, 
programs, etc. Contact Ed Tenberg, Box 
407, Little Neck, NY 11363. 


FOR SALE: PILOT for the TRS-80 in Level 
II BASIC. Runs in 4K machine with 
enough room for the average 50 line pro¬ 
gram, $25. TRS-80 business program, 
runs on 16K disk BASIC with one disk. 
Mass indexing system allows up to 2,000 
items to be stored on disk and retrieved 
instantly with associated data, $50. 
Modems for any computer with a cassette 
recorder hookup, made especially for 
TRS-80, can be run on 4K Level I system, 
$50. Write: Sandy Sigal, 6851 Mammoth 
Ave., Van Nuys, CA 91405. 

FOR SALE: Digital Group Phi-Deck cas¬ 
sette system. 4 computer-controlled 
tape drives in cabinet, controller, cable, 
documentation and software. 2M bytes 
on line (C-60 cassettes) with any system. 
$675 or best offer. Write John Ciaccia, 
5707 Valley Pt., San Antonio, TX 78233 or 
call (512) 654-0338 evenings. 

FOR SALE: JOLT CPU fully socketed and 
assembled, unused JOLT prototype 
board, full documentation and MOS 6502 
hardware and programming manuals, 
$140 postpaid. Jack Ball, Route 2, 
Durham, MO 63438, (314) 439-5789. 

FOR SALE: TRS-80 Level II keyboard de¬ 
bounce patch. Eliminate bounce prob¬ 
lem in some Level II units by loading this 
short program on power up. Send $5 for 
4K and 16K versions on cassette. In¬ 
structions included. Also included is a 
RAM/ROM test program. Chris Petersen, 
2227 Amberwood Ln., San Jose, CA 95132. 

FOR SALE: TRS-80 quality business soft¬ 
ware on diskette or cassette. Lowest 
cost. Write to: Poi Pow, 96 Dothan St., 
Arlington, MA 02174. 

FOR SALE: Hard copy printout for your 
TRS-80 programs. For copyrights, docu¬ 
mentation, debugging. Level I or II cas¬ 
settes. Quality listings by tractor-feed 
Centronics 700 printer on 8 V 2 XII fan- 
fold paper. $2 up to 4K, $4 up to 16K, $6 
up to 32K, $8 up to 48K. All orders ship¬ 
ped same day by first class mail. Lydia 
Urbassik, 13519 Carter Rd., Painesville 
Twp., OH 44077. 

FOR SALE: SWTPC CT-1024 with all op¬ 
tions, completely function in plexiglass 
case, full documentation & extra key¬ 
board mount, $225 or best offer. MP-A 
Processor board missing MC6800, 6810, 
MC1411,8097 and 8098. Assembled with 
Mikbug and sockets in excellent condi¬ 
tion, $60. Micro-Term ACT-IV-B, brand 
new, barely used, $790. Sony C-102 and 
103a cassette recorders, $35 and $40 
respectively. Call or write Kevin Wells, 
712 N. Palm Dr., Beverly Hills, CA 90210, 
(213) 271-1606. 
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* NCC79AFIPS.42 
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43 Seattle Computer Products, Inc.38 
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44 Worldwide Finance Exchange .24 

49 SWTPC.IFC 

46,47 Structured Systems Group Inc.23, 51-52 

48 Space Byte Computer Corp.37 

45 System Insights.18 
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51 Tarbell Electronics.34 

52 Thinker Toys.20 
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53 Tiny C.13 
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55 TransNet Corporation.54 
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67 Byte Shops of South Florida.Ill 
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79 Digi-Key Corporation.99 
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FOR SALE: Two Wangco Model 82 mini¬ 
floppy drives, 40 tracks, write on both 
sides of disk by flipping it over, can use 
w/double density controller, pin compat¬ 
ible W/SA400; 2 North Star cabinets; 4’ 
cable for 2 drives; 20 Verbatim soft sec¬ 
tored mini-diskettes; $550. Greg Stuk, 
2170-11 Cram PI., Ann Arbor, Ml 48105, 
(313) 996-0497 or 764-6334 after 6 pm. 

FOR SALE: Altair8800B system with 16K 
memory, 2 serial ports, 1 parallel port, 8” 
iCOM dual drive with S-100 interface. 
ADM3A CRT and FDOS II, CP/M. Call or 
write Gerald Jurisch, 30 Fairview, Corte 
Madera, CA 94925, (415) 924-3151. 

FOR SALE: Business program forTRS-80 
16K Disk BASIC with 1 or 2 disks. Mass 
indexing allows storing and retrieving 
items for review, alphabetizing, editing. 
At least 2,000 items on one disk. 
Alphabetizes automatically and fully self 
documenting. $50. Sandy Sigal, 6851 
Mammoth Ave., Van Nuys, CA 91405. 

FOR SALE: APPLE II Software. Cassette 
& documentation. Disk compatible cata¬ 
log prog. , can fetch prog, names from 
D$CATALOG, $10; Auto SAve/Restore 
disk to backup tape, $5; graphic Black¬ 
jack, paddle-input, auto-play mode, $10. 
Any 2/$15. All 3/$18. G.W. Lee, 18803 S. 
Christina Ave., Cerritos, CA 90701. 

FOR SALE: High quality word process¬ 
ing tape cassettes. 14 Wang, equivalent 
to about 45-min. tape, no plastic leader. 
10 Redactron, equivalent to 1 hr. tape, 
metal leader. All either unused or near 
new. Twelve Wang in folder, $50. Rest $4 
each. Clint Chamberlain, P.O. Box 120, 
Hayes, VA 23072, (804) 642-6034. 

FOR SALE: TRS-80 System w/Level II 
BASIC and 16K RAM in complete and 
clean condition. $795 shipped UPS/COD 
collect. Includes Personal & Business 
software pkgs. at no charge. Original car¬ 
tons w/manuals. William Buyers, New¬ 
castle, ME 04553, (207) 563-3806. 

FOR SALE: SWTPC Multi-user board & 
4K BASIC. A & T, fully socketed, never 
used. $179. Steve Brainerd, 510 E. 
Washington, Chagrin Falls, OH 44022. 

FOR SALE: One Solid State Music Video 
Board (VB1). Assembled and working. 
32/64 character line, graphics, documen¬ 
tation. $150. D. DeMers, 14215 Hamlin 
St., Van Nuys, CA 91401. 

TRS-80/POLY/PET Software: Bomber, Bio¬ 
rhythm, Lander. Use graphics, fit 4K, on 
tape $9.95. Request a free catalog. (State 
computer type) Send to: Jester Center, 
W58, Austin, TX 78784. 

FOR SALE: Proc. Tech. GPM $100, 3P+ S 
$120, CUTS $77 w/manuals. Write/call 
Ward Davis, P.O. Box 628, Annapolis, MD 
21401, (301) 263-4832. 

FOR SALE: Modems for TRS-80. Will 
work with any configuration. $50.00 for 
two months, then $75. Shipment in two 
weeks ARO. 15% off for two. Send check 
or M.O. to Sandy Sigal, 6851 Mammoth 
Ave., Van Nuys, CA 91405. 


WANTED: MP-A2 card, MP-8M, M 16 
memory, SWTBUG, EPROM programmer 
& memory, MP-N, MP-L, analog input, 
printer, productive C.O.S. system for 
SWTP 6800 system. New or used, kit or 
assembled, with documen. & spare 
parts. Contact Dr. Endre Simonyi, 19, 
Trencsenyi utca Budapest XII, Hungary. 

FOR SALE: ASR-33 TTY with paper-tape 
reader/punch, modem, touch-tone pad 
and stand, $650. Many back issues of IN¬ 
TERFACE AGE, Byte, Kilobaud, Personal 
Computing, and others. Send SASE for 
complete list of magazines, books, and 
some special hardware items. Lenny 
Heath, Box 12545, Raleigh, NC 27605, 
(919) 876-4168. 

FOR SALE: RO-33 teletype w/pedestal, 
20MA current loop I/O, like new, $475. 
Heath H9 RS-232 I/O, assembled and 
working, $485 plus shipping. Also will 
swap programs in Altair BASIC. Contact 
Charles Zalenski, P.O. Box 92, Johnson 
City, NY 13790, (607) 797-5777 days. 

FOR SALE: Complete KIM-1 System, 
basic board, 3K RAM, IK EPROM, PIA 
I/O, Video I/O, Hefty power supply, 
chassis, motherboard, plus in 
44-connector boards, ASCII keyboard, 
cables. Extra 6502, PIAs available. $225 
or best offer. Bill Carlquist, 6253 
Hollywood Blvd., Suite 202, Hollywood, 
CA 90028, (213) 461-4643. 

FOR SALE: 3 each WW Kluge boards for 
PDP/LSI-11 or Heath H11. Over 100 
sockets quad boards, $70 each. Also 
small WW card with 21 each 16-pin and 
14 each 14-pin WW sockets, $10 with 
mating connector. 32 column dot matrix 
printer, parallel ASCII, $85. Write for 
details. S. Gold, 1582 Glen Lake Rd., Hof¬ 
fman Estates, IL 60195. 

FOR SALE: Apple software — cassette 
and documentation. Disk-compatible 
catalog program (e.g. author-title index 
or disk prog, index), can fetch prog, 
names from D$CATALOG, $10; Auto 
Save/Restore disk to backup tape, $5; 
Graphic Blackjack, paddle-input, auto¬ 
play mode, $10. Any 2/$15. All 3/$18. 
George Lee, 18803 S. Christina Ave., Cer¬ 
ritos, CA 90701. 

FOR SALE: Apple 216K, less than six 
months old, $900. Wm. A. Merlino, 120 N. 
Lakeside Dr., Medford, NJ 08055. 

WANTED: Microdata 1600 CPU or com¬ 
ponents. Also want games for Microdata 
Reality. Jack Hardman, 140 Forest Ave., 
Glen Ridge, NJ 07028, (201) 429-8880. 

FOR SALE: TRS-80 system with Level II 
BASIC and 16K RAM in complete and 
clean condition. $795 shipped UPS/COD 
collect. Includes personal and business 
software packages. FREE. In original 
cartons with manuals. William Byers, 
Newcastle, ME 04553. 

FOR SALE: Micropolis Macrofloppy, fac¬ 
tory assembled and tested, 2 months 
old. Includes free software and blank 
diskettes. First check or M.O. over $750 
takes it. Contact David or Robert Mason, 
503 Timber Terr., Houston, TX 77024, 
(713) 681-3427 after 7 p.m. 
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Considering a Microcomputer? 

Be Sure to Check Out the Product Offerings of the World’s Largest 
Full Line Microcomputer Company. 


All Ohio Scientific machines come with microcomputing’s fastest full 
feature BASIC-in-ROM or on-Disk for instant use. 


Challenger I Series 

Economical computer systems that talk in BASIC. 

Ideal for hobbyists, students, education and the home. 

Superboard II — World’s first complete system on a board 
including keyboard, video display, audio 
cassette, BASIC-in-ROM and up to 8K RAM 
Challenger IP — Fully packaged Superboard II with 
power supply 

Challenger IP Disk — Complete mini-floppy system 
expandable to 32K RAM 

Challenger IIP Series 

Ultra high performance BUS oriented microcomputers for 

personal, educational, research and small business use. 
C2-4P — The professional portable 
C2-8P — The world’s most expandable personal machine 
for business or research applications 
C2-4P Disk — The ultimate portable 
C2-8P Single Disk — Ideal for education, advanced 
personal users, etc. 

C2-8P Dual Disk — Most cost effective small 
business system 

Challenger II Serial Interface Series 

Same great features as Challenger IIP Series for those who 

have serial terminals: small business, education, industry. 
C2-0—Great starter for users with a terminal 
C2-1 — Great timeshare user accessory; cuts costs 
by running simple BASIC programs locally 
C2-8S— Highly expandable serial machine, can 
add disks, etc. 


Minimum 

Configuration 


4K RAM 

4K RAM 
16K RAM 


4K RAM 
4K RAM 

16K RAM 
16K RAM 

32K RAM 


4K RAM 
4K RAM 

4K RAM 


Challenger III The Ultimate in Small Computers 


Base 

Price 


$ 279 

$ 349 
$1190 


$ 598 
$ 799 

$1464 

$1738 

$2597 


$ 298 
$ 498 

$ 545 


The unique three processor system for demanding business, 
education, research and industrial development applications. 

C3-S1 — World’s most popular 8" floppy based 
microcomputer 

C3-OEM — Single package high volume user version 
of C3-S1 

C3-A — Rack mounted multi-user business system 
directly expandabe to C3-B 

C3-B — 74 million byte Winchester disk based system. 
World’s most powerful microcomputer 


32K RAM $3590 
dual floppys 

32K RAM $3590 
dual floppys 

48K RAM $5090 
dual floppys 

48K RAM $11,090 
dual floppys 


OHIO SCIENTIFIC also offers you the broadest line of expansion 
accessories and the largest selection of affordable software! 

Compare the closest Ohio Scientific Model to any other unit you are con¬ 
sidering. Compare the performance, real expansion ability, software and 
price, and you will see why we have become the world’s largest full line 
microcomputer company. 


I’m interested in OSI Computers. Send me information on: 

□ Personal Computers □ Small Business Computers 

□ Educational Systems □ Industrial Development Systems 

□ I’m enclosing $1.00 for your 64-page small computer buyer’s guide. 

Ohio residents add 4% tax. 

OHIO SCIENTIFIC 

1333 S. Chillicothe Road 
Aurora, Ohio 44202 
(216) 562-3101 

Phone _ 


Name _ 
Address 

City _ 

State _ 
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you can uyz in your bu^ina^ 
ready to go noco! 


CBASIC-e 
PACK AGE 


Our programs will let you realize 

We developed these programs because we needed them 
in our businesses, and, try as we might, could not purchase 
them. They’re on-line now, working for us and others around 
the country. 

As users ourselves we know the problems from your 
perspective — not just as a manufacturer of software. The 
bugs are out and they’re ready now to go to work helping make 
your life easier, keeping you in better control of your business. 

Our first four program packages are: • Apartment 
Management • Cash Register • Inventory • Payroll 

Here’s a typical program 

To give you an idea of the thoroughness of these pro¬ 
grams, here’s a summary of what the inventory package does 
for you. Gives a detailed listing of items in inventory and 
itemizes all goods sold from inventory, including which sales 
person sold what, when it sold and for how much... recaps on 
one sheet this same inventory activity information ... investi¬ 
gates and changes any information in inventory, on request... 
prints list of items to be re-ordered ... provides profit analysis 
comparing sales personnel and/or various products. And it 
can be inter-connected with our cash register package as well, 
for total program management. 

Each of our initial programs is conceived, proven and 
offered with this same exacting thoroughness and attention to 
detail. 

We stay with you after the sale 

We’re in this tor the long haul and our support 
program is dedicated to that objective. Registered 
program owners receive: 

Master Charge and Visa cards accepted 


the full potential of your hardware. 

• Periodic newsletters which include users' ideas and 
information exchange, plus tips to owners on further increas¬ 
ing benefits of the package through updated operational flexi¬ 
bility. 

• Availability of software technicians to provide im¬ 
mediate answers to questions, via phone or mail. 

• Customer rewrites and adaptations available on re¬ 
quest, at added cost. 

CBASIC-2 free 

It takes the world’s most powerful commercial basic to 
run our programs and we deliver it to you free. 

Each of our program packages contains a disk with 
CBASIC-2 Compiler, CBASIC-2 Run Command and your 
Graham-Dorian software programs in INT and BAS file form. 
You also receive User’s Manuals and Hard Copy Source List¬ 
ing. At a price which pays for itself! 

CBASIC-2 was developed and written by Software Sys¬ 
tems, the people who wrote CBASIC, and includes many 
powerful enhancements?All systems are compatible with any 
Z-80 or 8080 CP/M® system. They are deliverable in standard 
eight-inch disk — either double or single density — or mini¬ 
floppy disk. 

Give us a call or fill out the Reader Service Card in this 
issue. We promise a response within 24 hours of receipt. 

That’s the kind of information service we expect, 
andknowyou do too. 

'■GBASIC-? may be purchased separately 
from Graham-Dorian Software Systems for $89.95. 

Graham-Dorian Software Systems 

A Division of Graham-Dorian Enterprises 
211 N. Broadway / Wichita, Ks. 67202 / (316) 265-8633 
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